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Chapter I 
I j 1. In general 
I 
I on 
Success in school has very commonly been predicted up-
1 
success in Arithmetic. A child in the first year of' school 
I 
I 
I 
has three subjects with which he has to become acquainted and 
later know. These are the well known three 'R's - Reading , 
'Riting, and 'Rithmetic. These are the main stay for all the 
other studies in school. In the olden days these three were 
the only subjects about which a child had to worry. In the 
present day curriculum, newer studies hold an equally important 
place in the program. Yet if these three 'R's are not mastered 
in the very beginning , or are not mastered as the work proceeds 
to unfold before the child, he wanders aimlessly through the 
rest of the grades. 
Judd says that in. Arithmetic the pupil is confronted 
I j, 
I' 
I 
I 
by a system of experiences which hold together in an unique way. 
1 It makes possible a type of sequential teaching and satisfying 
2 
review which is impossible in any other subject. If a child 
1 
in a lower grade fails to understand or grasp some phase of the II 
II 
1 1 Chase, v. E. 11 Diagnosis and Treatment of Some Common 
I Difficulties in Solving Arithmetic Problems" Journal of 
1 Educational Research 20:335-342 December, 1929 --
:1 
2 Judd, c. H. 
1 of Arithmetic 
11 32 Chicago 
I 
Psychological Analysis of the Fundamentals 
Supplementary Educational Monograph Number 
1927 page 5 
I 
'I 
I 
d 
·-== -==========~-----r ---" I l 
·' 
I 
I 
II number work, he will become confused. As he proceeds in the 
II 
II 
I 
grades, the new work of each grade is readily pushed to the II 
front of the child's mind. If he has not mastered the previous 
I year's work, he becomes increasingly confused. 
I Yarbro~gh writes that teachers in many schools are so 
ll 
, bound to schedule that they fear to spend time on work that 
should already have been mastered. They are only expected to 
teach the work of their own grades, regardless of whether the 
1 
1
l previous work has been mastered · or not. But is a child ready 
I 
I! 
!I 
I 
I 
to go forward until he has grasped and mastered the knowledge 
of the previous year? Can a child be accn:trate in mul tipli-
cation until he knows absolutely his multiplication facts, as 
well as his addition facts? 
,I 2 · Failures in Arithmetic 
'I 
II I· 
:I 
Ballenger believes that nothing short of 100% accuracy 
2 
is worth accepting in mathematical processes. An ideal of 
education is to have each child working to his capacity on work 
that best prepares him for .life. Brueckner adds that the major 
function of the work in Arithmetic is to give the individual 
1 the power to apply numbers to the situations in dally life in 
li il 
II 
II 
II 
1 Yarbrough, D. 
Master 1 s Thesis 
1938 page 35 
Diagnosis of Pupil Errors in Arithmetic 
School of Education Boston University 
1
' 2 Ballenger, H. L. "OVercoming Some Addition Difficulties" 
1 Journal Qf Educational Research 13: 111-11 'l February 
i 9db 
I 
I, 
-~~~.~~! ==~~~==~~~---~-------~~-------~-~-=-~======~~~~~­
,, 
I 3· 
I 
which the ~e-~d-~=f=o=-r-~~m:r ari~e ·.~-- A- p~rs:~~h~ -~ ;-e;- Arithm_:_-~~ 
tic when he leaves the schoolroom is required to have complete· 
mastery so as to give accurate results. Wilson finds that of 
adult usage, 90% is made up of the four fundamentals in Arith-
1 2 
1
1 met1c. I:r the school does not give the child perfect mastery 
. of the fundamentals, it is giving him an attitude which is a 
I hold back to his success as an adult. 
li Why is 1 t that 100% accuracy in the four fundamentals 
\ is such a hard goal to attain? 
3 
Vfilliams and Whitaker give as some of the reasons for 
the failures in Arithmetic:-
1. Poor methods of instruction 
2. Abstract manner of presenting the number combinations 
3. Presentation of combinations before there is an under-
standing of Arithmetic situations 
4. Teaching Arithmetic before there is a readiness on the 
part of the pupil 
5. Deadening repetition without proper motivation or 
adequate variety of instruction 
I 
11 1 Brueckner, L. J. Diagnostic and Remedial Teaching in 
!Arithmetic John Winston Company Philadelphia 1930 
pages 259 
2 Wilson, G. M. 11 What Research Reveals on Proper Drill 
, Conten.t of Elementary Arithmetic?" Mathematics Teacher 
28:477-4d3 August, 1935 
\ 3 Williams and \Vhitaker 
Elementary School Journal 
I 
.I 
II 
"Diagnosis of Arithmetic Difficulties" 
37:592-600 April, 1937 
I 
--::======;~~~-=====================================================~=-=-~--~~========= 
- -
I 
I 
' 
-It=- -----------, - --- - -=====---===-~=== 
j Brueckner adds to this list:~ 
I 1. Gaps in training due to frequent moving from town to 
town 
2. Indifference on child's part to formalized work in 
Arithmetic 
3· Excessive absence 
4. Physical conditions 
Common observations of· teaching show that most 
2 
teachers fail to · teach facts and fail to teach pr-ocesses. 
3. Arithmetic as a drill subject 
3 
Buswell says that the teacher should teach more, 
teach intelligently, t each purpo-sefully, and teach specifi-
cally. 
Arithmetic i s a subject that len~s itself readily 
to analytical treatment as far as the elements involved in 
4 
computation in arithmetical processes are concerned. It. is 
made up of a series of habits, special skills, and general 
abilities. Each may be kept apart, studied separately, and 
analyzed critically. 
1 Brueckner, L. Diagnostic and Remedial Teaching in_ 
' Arithmetic Op. cit . page 89 -
2 Wilson, G. J.JI. . 1 UO% Accuracy in Fundamentals of Arithmetic 
University Publishing Company New York 1928 
3 Buswell, G. T. Diagnostic Studies i n Arithmetic Supple-
! mentary Educational Monograph No. 32 Chicago page 199 
Jl 4 Brueckner, L. Diagnostic and Remedial Teaching in 
-~~ etic Op. cit. page 13 
II 
4 
I 
!I 5 ~,====~==~~=~~~~======~~~--~-­
Soth concludes th.at pupils should master certain 
:fundamental number relations, such as addition and mul tipli-
cation combinations, before they are permitted to go farther 
r 
. in their work. 
Mastery of fundamentals means. absolute 100% accuracy 
1n all arithmetical responses. tOO% accuracy requires t.h.e 
perf'ect automatic response in all the fundamental facts and 
processes. 
2 
Miss Sweeney gives as the requisi tea for the 1 OO% 
ideal in Arithmetic:-
1. An adequate and systematic drill service aiming at 
complete mastery of facts and process steps. 
2. A teacher to understand and follow the plan of drill 
service with the idea of a sys tema,tic procedure, a tep by a tep, 
regular check up through invent:o:ry tests, followed by reteach-
ing, reviews in form of applications in useful situations, and 
g.ames and motivated competitions, and the final aim of 100% 
from each and every normal child. 
3. One process undertaken at a time, systematically taught 
4. A realization that poor teaching is a greater handicap 
than dull children and that the 100% ideal is the only 
acceptable standard 
T Soth, M. R. "study of' the Retarded Pupil in Arithmetic" 
Elementary School Journal 29:39-4'+2 February, 1'929 
2 Sweeney, M. " 1 OO% in the Fundamen tal.s u II Method 16 : 170- 17 4 January, 1 93 7 Educational 
I 6 
I J -~---=ir=~~~~==~~-=-----__ --__ -________ ~~========~==~==~~~===== ,_. __ __ 
Material which is useful enough to Justify mastery 
implies teaching as a drill procedure. 
1 
Wilson gives as the criteria for a drill subject:-
1 • If the material is not useful enough to be needed for 
daily life, it is not drill material. 
2. If it is drill material, only one response is correct. 
Exact reproduction is required. Only 100% results are 
acceptable. 
3. For drill results, the load must be small enough to 
permit success. Success is essential. It provides motivation. 
Certainly everyone agrees that Arithmetic is used 
often in daily life . Only one correc~ response is accepted in 
:facts in addition, subtraction, multiplication, and division. 
The loads are small enough to permit success. In addition 
1· there are 100 primary facts, 300 upper decade facts, and 80 
I related facts for carrying in multiplication. In subtraction 
I there are 1 00 primary facts. In multiplication there are 1 00 
facts, and in division there are 90 even and 360 uneven facts. 
The steps in the drill technique as formulated by 
2 
Wilson are:-
t. Interest and motivation 
2. Thorough understanding Drill kept behind meaning 
T Wilson, G. M. 11What Research Reveals on Proper Drill 
1 Content of Elementary Arithmetic" Op. cit. 
2 Wilson, G. M. "What Research Reveals on Proper Drill 
Content of Elementary Ari thmetic'• Ibid. 
' 
' -~==~============~=-~====~~====~~=-~- - ----- ~i 
I 
I 
II 
3. Organization of drill material 
is evident to child 
4. Laws of memory observed 
5. Review, use, and application 
Deferred until need 
Drill, as a whole, gives us a systematic review of 
all facts and processes, a practice to retain skills already 
acquired, and a general strengthening of all skills. 
4. Corrective Arithmetic 
If the original teaching has been correct, and the: 
review has been adequate, no remedial work is necessary. One 
should strive for preventive teaching, not corrective teachlng. 
Yet most surveys artd studies of test results show that the 
teaching has not been correct and that corrective procedures 
are necessary. 
Osburn says that the fundamental thesis of' Corrective 
J...ri thmetic is the idea that the funct.ion of the teacher is to 
help the child to learn things of value in Arithmetic which 
,. 
he is capable of learning, but has not learned. He adds that 
the functions of Corrective Arithmetic are:-
2 (a) To provide a method of diagnosing pupil needs 
1 Osburn, w. J. 
Company Boston 
2 Osburn, w. J. 
Company Boston 
Corrective .Arithmetic 
Volume I page 100 
Corrective Arithmetic 
Volume II page 3 
Houghton Miffli...Yl. 
Houghton Mifflin 
7 
II 
8 
II 
---~-- -- ·--~---- -
1 (b) To p~ovlde suitable ;xperienc~~ 1n the way of material j ------
1 for relief of those needs 
I 
II 
5. Present studies in the field 
There have been a few students at Boston University 
who have already done work in the field of Corre·ctive Ari th-
metic. Their theses have been undertaken within the last four 
years. Obviously Corrective Arithmetic is relatively a new 
phase of the work in Arithmetic. 
1 
Marion Bowdren, in 1935, took :five individuals who 
II were failures in Arithmetic 1n grades f'ive and six. She 
I traced out the five cases, discovered the causes of each child's 
I failures, and finally worked with each child to overcome his 
I 
2 
difficulties. In the same year .Pucko carried on a similar 
1 study. He worked with five case studies of Arithmetic failures. 
I In his paper he described what efforts were made on the 100% 
I 
1 plan 
I 
to correct the difficulties and to save the pupils. 
I 
3 
Soles, also in 1935, concentrated on the addition 
process. He worked with 23 pupils, diagnosing: errors and 
I 
: carrying out corrective measures in addition. 
I I t Bowdren, 1vi. 
1 Thesis School 
Five Cases of Arithmetic Failure 
of Education-- Boston University 
Master's 
1935 . 
II 2 Pucko, R. Five Cases Studies of Arithmetic Failures 
.. Master's Thesis School of Education Boston University 1935 
I 
I 
, 3 Soles, E. Diagnostic and Corrective Measures in Addition 
11Master's Thesis School of Education Boston University 1935 
:I 
I 
9 
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Randall, in 1936, worked at the Junior High School 
level. He tested 200 pupils in the five inventory tests 
(Wilson's tests ). From the test results he selected 11 
pupils who had intelligence quotients above 100, and who 
showed marked de:ficiencies in the fundamentals of Arithmetic. 
He studied the possibilities of overcoming the weaknesses in 
the arithmetic fundamentals. He carried his work through on 
the 100% plan. 
In 1938 three people were interested in the 
2 
corrective work. Dorothy Yarbrough t .ested four sixth grades 
in the four fundamentals. There were 127 children in all. 
It was found that 124 of them nee.ded corrective work. Only 
one child received 100 in all the processes. After carrying on 
extensive corrective procedures for six months, 72 were found 
who· still needed corrective work. 
3 
Miss Hanley tested a total of 1124 pupils in the 
fourth, fifth, and sixth grades in a Boston suburb. Using a 
standard of 92 as a satisfactory basis for excusing a child 
from any corrective work, it was found that 1105 out of the 
1 t24 needed help. If the 1 OO% standard had been the standard 
1 Randall, J. Corrective Arithmetic in the Junior !ll:gh 
School Master 1 s Thes.is School of Education Boston University 
1936 
2 Yarbrough, D. Diagnosis of Fupil Errors in Arithmetic 
Op. cit. 
3 Hanley, G. The Corrective Load in the Fundamentals of 
Arithmetic, Grades IV . .,· V,,- and .Yl Master's Thesis Graduate· 
School Boston University 1938 
I II 
__ j====ll:l-========--=------=-· ---=--·----=.---=--=-=-=-=c===tif=ll 0==-
accepted, only two would have been excused. Under Miss 
Hanley's guidance, the staff of teachers worked for improve-
ment. The March tests showed that 159 children had received 
the score 92 ( or over ) as compared to the 19 who had 
received such a score in October. In one outstanding f"ifth 
grade room, 63% of the pupils reached perfect scores in addi-
tion and subtraction, 54% in multiplication, and 57% in short 
division. 
Miss Nelson , by testing 1215 pupils in a Junior High 
School, determined the percent of students who needed remedial. 
instruction in any or all of the four fundamentals. Using the 
score 100 as the standard grade, it was found that 88.24% 
needed work in addition, 85% in subtraction, 97.25% in mul.ti-
plication, 90% in short division, and 94.35% in long division. 
2 
Feters gives us to understand that no definite 
conclusions can be made relating to any subject until a 
sufficient number of studies have been carried through, to 
warrant a particular decision on the matter. The Corrective 
Arithmetic field is a new one, awaiting a definite answer. 
All the previous writers of studies in the field · 
of Corrective Arithmetic have had the chance to work with the 
children only a single year. In this study the situation is 
1 Nelson, H. Corre·ctive Load in Arithmetic in Junior High 
School Master's Thesis School of Education Boston University 
, 938 
2 Feters, c. 11 An Example of Replic ation of an Experiment. 
for Increased Reliability 11 _ · Journal of Educational Research 
32:3-10 September, 1938 
I 
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The children have the same teacher in both the 
seventh and eighth grades. This plan gives the opportunity 
1 of carrying a corrective program through for two years. The 
purpose of this study is to carry on a diagnostic and 
corrective program, aiming toward 100% accuracy in the four 
fundamentals, with the same group of children, first in the 
seventh grade, and then in the eighth grade. 
1 1 
:I 
!! I . l-··· 
Chapter II I 
I 
1. Plan of the study 
The· aim of .Arithmetic in the grades is to enable the 
child to handle any arithmetic work which he may encounter and 
need at the time, and to prepare him, under guidance of moti-
vated situations, to meet with success and reasonable facility 
( accuracy and speed ) the Arithmetic of general usage which he 
1 
will need as an adult. As previously mentioned in Chapter I, 
the four fundamentals are the first rounds to conquer in the 
climbing of the ladder to the goal of complete mastery in Arith-
metic. Osburn writes that we should teach first and most care-
2 
fully that which is most useful and. difficult. We should 
stick to each of the essentials until mastery is attained. 
Can a child. in the seventh grade expect to be sue-
cessful in solving examples relating to percentage, interest, 
etc., if he can hardly succeed in doing correctly a simple 
addition, subtraction, multiplication, or division example? 
Having noticed that the children understood. the methods to be 
used, yet rarely received the correct answer, it was decided 
to start at the bottom and see what was troubling each indivi-
dual child. The writer being a member of Dr. Wilson's course 
1 Wilson, G. M:. 
Mifflin Company 
What Arithmetic Shall We Teach? 
Boston 1926 page 122 
Houghton 
I 
2 Osburn, W. 
Mifflin Company 
Corrective Arithmetic Volume I 
Boston 1922~ page 25 
Houghton 
'i 
I 
I 12 
I 
I 13 
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fn Corrective Arithmetic saw the possibility of carrying on a 
corrective program in the seventh grade which would last until 
the child was graduated from school, that is, which would last 
through two years , the seventh and eighth grade years ~n 
1 
school. 
It was planned to give the Wilson Inventory and 
Diagnostic tests in Arithmetic to determine the amount of 
achievement of each child in the four fundamentals in Arith-
metic. Corrective procedures were to be carried through. 
Retests in addition ( which would be the same tests given a 
s e cond time ) were to be g iven after a period of three months. 
This time would be spent in diagnostic and corrective work. 
Results could then be determined on the value of corrective 
work in addition. The second year was to be carried through 
on the same principle, with the exception that the four· funda-
mentals, instead of addition alone, were to be stressed. 
Initial tests were to be given in the fall; corrective proce-
dures were to be carried through the winter; and in the spring 
retests in all the fundamentals were to be given to determine 
the amount of improvement. 
2. Questions to be discussed as conclusions 
The possibility of concluBion could be made on such 
1 The writer teaches in a grade school in a suburb outside of 
1Lowell , Massachusetts . The writer teaches all subjects and has 
1 two grades in one room, the seventh and eighth grades. 
----=-~~~====================== 
questions as: 
1 • '?lha t results, ex pres sed in terms of improvement in the 
score and time of' a test, are to be expected after a short 
corrective program? 
2. What is the carry over in the fundamentals of Arith-
metic from June to September? 
3· What results, e·xpressed in terms of improvement in. the 
score and time of a test, are to be expected after the second 
year of a continued corrective program? 
4. ~Vhat is the relation of the time to the score after a 
corrective program? 
5. What effect has checking on score and time? 
3· Initial testing, February, 1938 
In February, ?.938, the six Wilson tests were given to 
27 pupils in a seventh grade in a town outside of the city of 
Lowell, Massachusetts.. The Wilson Inventory and Diagnostic 
tests in Arithmetic ( these tests will be found in the 
appendix ) include the Addition Process test, the Related 
Decade Facts in Addition, the Subtraction Process test, the 
Multiplication Process test, the Short Division Process test, 
and the Long Division .Process test. These tests will hereafter 
1 be referred to as the AP test, the A3 test, the SP test, the 
d 
;' MP test, the SDP test, and the LDF test. 
!J 
I 
I' 
I 
I 
I 
Table I gives the list of the 27 children in the 
seventh grade Vlith their respective ages, as of February, 1938, 
14 
I 15 
I' 
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and their intelligence quotients. Following each child's name 
a number will be found. On the later pages each child will be 
represented by a number, instead of his or her name. It will 
be noted that the ages range from 11 years 9 months to 15 
years 8 months. This range gives a median age of 12 years 9 
months. This is probably the average age for seventh graders. 
The intelligence quotients range from 80 to 126, giving a 
median of 100. These quotients were obtained from the 
National Intelligence Tests. 
Table II lists each child in the seventh grade with 
I the score and time he or she received in the six tests, given 
I in February, 1938. The median in score and time for each test 
ris given. The median score in the AP test is 88. Although 
I 
this may seem to be a good median, it will be noted that the 
scores range from 52 to 100. Only one child received a perfect 
I score. The median time in the AP test is nine minutes. This 
!may not seem to be a long time in which to complete a test of 
125 examples, yet there is concern over the extension of time 
Jup to 13 minutes. 
I The median score in the A3 test is 97.33. This seems 
I to be an exceptionally high score, yet the scores range from 
\89.67 to too. The reason for the decimal part in the score of 
1 the A3 test is that this test has 300 examples and it has been 
1
1
put on the 100% basis. Here again only one child received a 
!perfect score. The median in time is 16 minutes. The time 
I 
1
trucen in this test is considerably longer than should be 
I 
I' 
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Table I:- Showing the names of the children in the 
seventh grade in a town outside of the city of Lowell, 
Massachusetts with their respective ages, as of February, 
1938, and their respective intelligence quotients, 
derived from the National Intellig.ence Tests. 
Name No. Age I. Q. 
Katherine B. 1 1 1 years 9 months 108 
Phyllis B. 2 12 years 10 months 118 
Anastasia B. 3 l3 years 2 months 83 
Betty B. 4 1 T years 9 months 109 
l'auline B. 5 14 years 6 months 87 
Doris B. /'"" t4. years 5 months 91 0 
Ka thalene D. 7 12 years 10 months 100 
Angela G. 8 f3, years 3 months 96 
Mildred H. 9 12 years 7 months 1 15 
Madelaine I. 10 1·2 years 1 1 months 96 
Phyllis M. tf 12 years 2 months 99 
Claire M. 12 14 years 1 1 months 100 
Doris s. 13 14 years 6 months 88 
Albert B. 14 12 ;wears 6 months 94 
Leon B. 15 12 years 4 months 96 
Armand B. 1"6 14 ;wears 6 months 102 
James c. 17 12 years 1 month 11-8 
Bernard C. 18 1 2· years 6 months 119 
Robert F. 19 T2 years 5 months 126 
Wallace H. 20 12 years. 1 1 months 108 
Eugene K. 21 12 years 9 months 109 
Daniel K. 22 1·2 years 1 1 months 106 
Raymond L. 23 t2 years 9 months 110 
Richard M. 24 12 years 9 months 94 
Norman M. 25 13· years 2 months 80 
Harry s. 26 15 years 8 months 88 
John s. 27 12 years 1 1 months 109 
Median 12 years 9 months 100 
Note:- The small number in the A3 test scores 
means 1/3 if it is one and 2/3 if it is two. 
The A3 test has 300 facts and it has been put on 
the 1 ooii bas is • 
17 
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necessary. This is quite clear when we discover a range from 
eight minutes to 24 minutes, 
The SP test gives a median score of 92, and is the 
highest of all of the tests, with the exception of the A3 test. 
Usually a score above 90 is considered excellent indeed_, yet 
this median really means a range from 52 to 100. Two pupils 
received the perfect score. The med.ian time is six minutes. 
The time in this test is the best of all too, showing a range 
of only five minutes ( four to nine minutes ) • 
The MP test has the lowest median, that of 72. If 70 
were- considered a passing grade, this median would be allowed; 
but if 100 is to be obtained, this median is extremely low and 
unsat.is~actory. This median really shows a range from 40 to 
96. No one received 1 oQ%. Onl.y three individuals received a 
1 score above 90. The median time is 10 minutes. The range is 
from six to 15 minutes. 
88 is th.e median score in the SDP test. the range 
runs from 40 to 100. Two persons received the perfect score. 
Six minutes is the median time. The range in time runs from 
four minutes to 10 minutes. 
The' LD:P test has a median score of 84. Only one 
pupil received a score of too%. The range in score spreads 
1 from 40 to 100. The time is scattered from nine minutes to 28 
I 
I 
minutes, the median time being 17 minute.s. 
j Tables III to VIII show the distribution of scores 
1 against the time in minutes of the 27 pupils- in the seventh 
I 
:I 
il 
I 
: 
I 
I 
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t9 
===---=-==l=l=========- ---- - -- -- _--=:_- ___ - _ --::__-_:::_:-- =============fl=-=-=-=-=--=-c__:·:__::_-
Table III:- Showing the distribution or- scores, 
in relation to the time in minutes, in the AP test, 
given in February, 1938, of the 27 pupils in the 
seventh grade. The scores are on the left. The 
time in minutes is at the top. The total number of 
pupils at each score level and time level is shown. 
The percentage of pupils at each score level is given. 
Time in minutes 
5 6 7 8 9 10 1 1 12 13 
Sa ore Totals % 
100 1 3.7% 
96 1 1 3 11. 1% 
92 1 2 t t 7 25.9% 
sa 2 3 1 L t _% 84- T 2 7.4% 80 1 2 7 , 4% 
76 2 3 11 • 1% 72 1 1 3.7% 68 t 1 3 11 . 1% 64 
60 3.7% 
56 
52 1 3-.7% 
Totals 2 2 5 3 3 5 2 4 27 
Median score:- 88 Median time:- 9 
20 
·- ---- -- - -
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Table IV:- Showing the distribution of scores, 
in relation to the time in minutes, in the A3 test, 
given February, 1938, of the 27 pupils in the 
seventh grade. The scores are on the left. The 
time in minutes is at the top. The number 99 2/3 
is used because this test originally has 300 facts 
and it has been put on the 100% basis. The total. 
number of pupils at each score level and time level 
is shown. The percentage of pupils at each score 
level is given. 
Time in minutes 
8 • 10 t 1 • 13 14 15 16 17 • 19 20 • 22 • 24 Score T 
100 t 1 2 
99 2/3 
' 
3 
99 1/3 
99 2 
98 2/3 2 
98 T/3 1 1 3 
98 
97 2/3 1 2 
97 1/3 1 1 3 
97 
96 2/3 1 1 2 
96 1/3 t 1 
96 1 
95 2/3 
95 1/3 
1 1 
95 
94 2/3 
94 1/3 
94 
• 90 2/3 t 
90 1/3 
90 
'I 89 2/3 
;\ Totals t 3 2 2 2 3 6 1 2 3 27 
Median score:- 97·33 Median time:- 16 
% 
7.4% 
1 1'. 1% 
7.4% 
7.4% 
11 • 1% 
7.4% 
11. 1% 
7.4% 
3·7% 
3.7% 
3.7% 
3·7% 
3·7% 
3·7% 
ct 3 •7;o 
3·7% 
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Table v:- Showing the distribution of scores, in 
relation to the time in minutes, in the SP test, given 
in February, 1938, of the 27 pupils in the seventh 
grade. The scores are on the left. The time in minutes 
is at the top. The total number of pupils at each score 
level and time level is shown. The percentage of pupils 
at each score level is given. 
Time in minutes 
4 5: 6 7 8 9 
Score T'otals % 
100 2 2 7.4% 
96 1 1 2 1 6 22.2% 
92 2 f 1 1 1 6 22.2% 
88 t 1 2 7.4% 
84 1 1 2 7.4% 
80 
76 2 1 3 11 • 1% 
72 1 1 3.7% 
68 1 3·7% 64 1 3.7% 
60 1 3·7% 
56 
52 2 7.4% 
Totals 4 7 6 4 4 2 27 
Median time:- 6 
21 
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Table VI:- Showing the distribu.tion of scores, 
in relation to the time in minutes, in the MP test, 
given in February, 1938, of the 27 pupils in the seventh 
grade. The scores are on the left. The time in minutes 
is at the top. The total number of pupils at each score 
level and time level is shown. The percentage of pupils 
at each score level is given. 
Time in minutes 
6 7 8 9 10 1 1 12 13 14 15 
Score Totals % 
100 
96 1 3 • .7% 
92 2 7.4% 
88 2 7.4% 
84 4 15.0% 
80 2 7.4% 
76 2 7.4% 
72 4 15.0% 
68 1 3.7% 
64 . . 1 1 2 7.4% 
60 2 7.4% 
56 3 11 • 1% 
52 
48 
44 1 3.7% 
40 1 3.7% 
Totals 2 2 4 2 5 7 2 2 27 
Median score:- 72 Median time:- 10 
:t= 
22 
I 
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I Table VII:- Showing the distribution of scores, in 
I 
relation to the time in minutes, in the SDP test, given 
in February, 1938, of the 27 pupils in the seventh 
I grade. The scores are on the left. The time in minutes is at the top. The total number of pupils at each score 
I level and time level is shown. The percentage of pupils 
· at each score level is given. 
Time in minutes 
4 5 6 7 8 9 10 
Score Totals % 
. 100 , 2 7.4% 
96 1 2 1 6 22.2% 
92 1 1 2 7.4% 
88 3 , 4 15.0% 
84 1 2 7.4% 
80 , 2 4 15.0% 
76 2 2 7.4% 
72 
68 2 7.4% 
64 1 3.7% 
60 1 3·7% 
56 
52 
48 
44 
40 3·7% 
Totals 2 9 3 8 4 27 
Median score :.- 88 Median time :. - 6 
'I I 
I 
I 
23 
,I 
! I 
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Table VIII~- Showing the distribution of scores, 
in relation to the time in minutes, in the LDP test, 
given in February, 1938, of the 27 pupils in the 
seventh grade. The scor es are on t he left . The 
time in minutes is at the top. The total number of 
pupils at each score level and time level is shown. 
The percentage of pupils at each score level i s given. 
Time in minutes 
9 • • 12 • T 4 15 16 17 t 8 19 • 21 22 • 24 • 26 27 
Score T % I 
100 3.7% 
96 2 6 22.2% 
92 2 4 15.0% 
88 2 7.4% 
84 1 1 3 11.1% 1 80 1 3 11. 1% 
76 2 7.4% 
72 1 3.7% 
68 2 7.4% 
64 
60 3.7% 
56 3·7% 
52 
48 1 3·7% 
Totals 2 4 2 3 2 5 2 2 1 27 
Median score :- 84 Median time : - 17 
24 
'I 25 
I lr 
- .,_-_----~ grade in each of the six tests. The- m~~ia.:_n--=-s-'c-'o=-r-e-=an=---d-=t=h=e====t:;!=: ==== 
I median time are given for each test. The total number of 
pupils at each score and time level is shown. The percentage 
of pupils at each score level is given. 
In looking at all the tests it will be found that 
only six perfect scores were obtained out of a possible 162 
chances. No pupil received 100% in all the tests. No one 
received a perfect score in more than one test. 
Table IX summarizes the results O·f giving the six 
tests in February, 1938. The median, the mode, and the· mean 
\J in both score and time are given. 
\I 
The medians in score range 
II 
,, 
from 72 in the MP test to 97 ·33 in the 10 test. The median 
score in both the AP and the SDP tests is the same, 88. The 
,I 
I medians in time range from six minutes in the SP test to 17 
minutes in the LDP test. ,, 
I In each case except the MP test, which has a mode at 
72 and at 84, the mode in score is 92 or 96. Time seems 
clustered at several different levels. 
The means in score range from 72.59 in the MP test 
to 97.31 in the A3 test. The means in time range from 6.11 
minutes in the SP test to 17.48 minutes in the LDP test. 
Graph I shows the total number of perfect scores, out 
There is one ' of a possible 27, in each of the six tests. 
l perfect score in the AP test, in the A3 test, and in the LDP 
I test .. There are two perfect scores in the SP t est and also in 
I! 
the SDl' test . There are no perfect scores in the MJ? test. 
II 
i( 
I 
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Table IX:- Showing the median, the mocie, and the 
mean in both score and time for the six tests, given 
in February, 1938, in the seventh grade. 
Median Mode N!:ean 
Score Time Score Time Score T'ime 
AP tes t 88 9 92 7 
1'0 
99L 99 17 
981 97 
97-33 16 A3 test 
SP test 92 6 96 92 5 80 I 30 6 0 1 f 
Ml' test 72 10 84 72 11 72 I 59 10 t 15 
SDP test 88 6 96 5 83.41 6.41 
LDP test 84 17 96 t9 82181 17.48 
._.I 
1 26 
I' 
I 
I 
27r---------------------------------------
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
t6 
15 
14 
13 
12 
1 1 
3 
2 
t 
MP SDP LDP 
Graph T:- Showing the total number of perfect 
scores, out of a possible 2:7, in each of the six 
tests, given February, ~938, for the seventh grade. 
27 
4. Diagnosis, Februro~y, 1938 
Using 100 as the score which a child had to receive 
to be excused from corrective work, every child was in need 
tl 
1 of special work in most of the fundamentals. The tests were 
I 
~- carefully examined and diagnosed. 
1 What is meant by diagnosis? By diagnosis is meant 
I! 
I 
the taking of certain symptoms that exist and finding out from , 
them what the trouble is. Through the diagnostic procedure 
the teacher comes to recognize the difficulties that exist for 
the pupil in the given process or skill, the obstacles he has 
encountered, the pitfalls he has met, the err·ors he has made, 
i\ and the weaknesses he has developed.
2 
Graphic Tables I to V show the distribution of 
incorrect answers in the five process tests for the 27 pupils 
In any one of the five tests there is the possibility 
!1 Kallam, A. W. "The Importance of Diagnosis in Educational 
1 Measurement" Journal of Educational Psychology 1'0:1-12 
I January, 1919 
II 
.I II 2 Lazar, M. Diagnostic and Remedial \~Tork in Arithmetic Fundamentals for the Intermediate Grades New York Board 
of Education --,9~ 
II 
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Pupils 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
tt 
12 
13 
14 
15 
f6 
17 
18 
T9 
20 
2 1 
22 
23 
24 
25· 
26 
27 
Totals 
Graphic Table I:- Showing t he d i stribution of incorrect 
answers in t he AP test, given February , 1938, for the 27 
pupils in the seventh grade. The pupils are represented by 
numbers on the left. The examples are represented by letters 
at the top . A dot represents an incor rect answer. 
a b c d e f g h i j k 1 m no p q r s t u v w X y 
• 
• • 
• 
• 
• 
• • 
• 
• • 
• 
• • 0 
• 
1 3 ' 1 0 2 1 2 5 0 1 0 4 2 1 5 7 9 7 8 7 8 12 9 15 4 
29 
To tals 
8 
2 
2 
6 
6 
7 
T1 
2 
6 
4 
8 
1 
8 
3 
2 
3 
2 
1 t 
2 
4 
10 
2 
t 
5 
5 
3j 
0 
114 
Pupils 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 f 
12 
13 
14 
15 
16 
17 
18 
19 · 
20 
2.1 
22 
23 
24 
.. 25 
26 
27 
Totals 
Graphic Table II:- Showing the distribution of incorrect 
answers in the SP test, ' given February, 1938, for the 27 
pupils in the seventh grc;~.de. The pupils are represented by 
numbers on the left. The esamples are re.rresented by 
letters at the top. A dot represents an incorrect answer. 
Examples 
a b c d e f g h i j k 1 m n o p q r s t u v w X y 
• 
0 
C) 
It 0 
·7 
5 1 3 5 5 6 3· 7 5 1 4 7 3 1 6 7 4 4 5 3 3 4 2 5 2 
30 
Totals 
2 
1 
6 
0 
1 
4 
,. 
9 
9 
6 
8 
2 
12 
2 
3 
0 
12 
1 
1 
3: 
6 
2 
4 
7 
2 
2 
108 
• 
Pupils 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1f 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21' 
22 
23 
24 
25 
26 
27 
Totals 
Gr aph i c Table III : - Showing t he distribution of incorrec t 
answers in the MF test, given February , 1938 , f or the 27 
pupils in the seventh gr ade. The pupils are r epresented by 
numbers on the lef t. The examples are represented by 
letters at the top. A dot represents an incor r ect answer • 
Examples 
a b c d e f g h i j k 1 m no p q r s tu vw X y 
• 
• 
0 
3 1 0 2 17 2 7 7 3 8 4 5 8 8 1t 6 8 10 4 19 5 5 9 16 14 
31 
Totals 
1 
7 
3 
6 
4 
14 
3 
4 
10 
7 
9 
2 
1 t 
10 
7 
4 
6 
7 
1 
4 
15, 
1 t 
- 9 
1 t 
5 
7 
4 
182 
Pupils 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
t4 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
Totals 
Graphic Table IV:- Showing the distribution of incorrect 
answers in the SDP test, given February, 1938 , for the 27 
pupils in the seventh grade. The pupils are represented by 
numbers on the left. The examples are represented by 
letters at the top. A dot represents an incorrect answer. 
Examples 
a b c d e f g h i j k 1 m n o p q r s t u v w X y 
7 7 0 2 0 1 7 1 4 0 3 3 1 7 4 54 3· 6. 13 1 9 t3 56 
32 
Totals 
t 
3 
t 
2 
3 
5 
0 
15 
4 
1 
8 
4 
5 
6 
8 
3· 
10 
9 
0 
1 
,. 
~ 
2: 
5 
5 
6 
3 
1 t2 
Pupils 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
2~ 
23 
-
24 
25 
26 
27 
Totals 
Graphic Table V:- Showing the distribution of 1ncorrect 
answers in the LDP test, giv-en February, 1938, for the 27 
pupiis in the seventh grade. The pupils are represented by 
numbers on the left. The examples are represented by 
letters at the top. A dot represents an incorrect answer. 
Examples 
a b c d e f g h i j lc 1 m n 0 p q r s t u v W X y 
1 6 7 6 3 4 3 4 4 6 3 2 1 1 7 4 8 3 3 9 ~ 6 8 6 7 
Totals 
2 
8 
2 
4 
2 
6 
1 
3 
8 
3 
10 
1 
13 
5· 
0 
6 
t 
t1 
2 
1: 
5 
5 
t 
7 
4 
4 
1 16 
of having 675 a.n.swers .. In. the AP test there are 114 incorrect 
ans'\llrers,. Example x has the most incorrect answers" Example 
~reads:- ~76.45 
81 . 87 
58.46 
56 . 58 
46 . 79 
37 .49 
88 .00 
In the SP tes·t there are 108 incorrect answers. 
Examples g, 1,, g., and .12 each have. seven incorrect answers . 
These examples read:- (h) 715 
2?6 
( 1 ) 926 1 ( n) 1400 ( p) 7849 
4780 1254 1991 
In the MP test there are 182 incorrect answers~ 
Example .t has the most incorrect answers ,. Example .t_ 
reads:- ~;680 
120 
In the SDP test ther e are 112 incorrect answers5 
Examples 1 and ~ each have 13 incorrect answers .. These 
examples read:- (t) 7)47978 (w) 6)168056 
In the LDP test there are 116 incorrect answers .. 
Example t has nine incorrect answers .. Example 1 reads:-
98)9016 
After correcting the tests and discovering the 
solutions which the children. had made vdthout success, the 
next step in diagnosis was to determine why the children made 
such mistakes. If an example has been solved incorrectly , it 
certainly must shoVI a faulty habit or fact or process error. 
Graphic Tables VI and VII show the types and the 
distr• ibution of errors made by the 27 pupils in the seventh 
.. -
Graphic Table VI:- Showing the distribution of errors in 
the AP, SP, and MP tests, given February, 1938, for the girls 
in the seventh grade. The types of errors are listed on the 
left. The girls are represented by numbers aL the top. A 
star represents a type of error made by the pupil. 
Pupils 
1 2 3 4 5 6 7 8 9 1 Q _ 11 12 
Addition -Errors 
1 • Use of crutches 1t: 
2. Incorrect addition facts 
3. Failed to carry number * 
4. Carelessness ~ 
5. Carried wrong number 
6. Multiplied, not added 
* 7. Counting 
8. Trouble with adding ~ 
9. Zero gap trouble 
10 . Overlooked number 
11. Trouble with decade number 
-¥ 
12. Carried when no need 
Subtraction Errors 
1. Use of crutches 
2. Incorrect primary facts 
3. Reversed numbers 
4. Added, not subtracted 
5. Zero fact 
6. Forgot 1 had been borrowed 
7. Carried, not borrowed 
8. Carelessness 
Multiplication Errors 
1. Incorrect primary facts 
2. Wrong placement of numbers 
3. Carrying number to product 
4. Decimal point 
5. Added, not multiplied 
6. Omitted final zero 
7. Wrote out zero row 
8 . Zero fact 
9. Carried when no need 
10. Crutches 
11. Incorrect addition facts 
12. Carried wrong number 
35 
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Graphic Table VI ( continued):- Showing the distribution 
of errore in the SDP and LDP test, given February, 1938, for 
girls in .the seventh grade. The types of errors are listed 
on the left. The girls are represented by numbers at the 
top. A star represents a type of error made by the pupil. 
Pupils 
36 
1 2 3 4 5 . 6 7 b 9 10 1112 13 
Short Division Errors 
1 • Forgot remainder 
2. Forgot to carry remainder 
3. lncorrect division facts 
4. Incorrect subtraction facts 
5. Carried when no need 
6. Carelessness 
7- Failed to put in zero 
8. Trouble with zero fact 
9. Use of crutches 
10. Carried wnong number 
11. Trouble with last number 
12. No comparisons made 
13. Wrote wrong number 
Long Division Errors 
1. Incorrect division facts 
2. Incorrect multiplication facts 
3· Incorrect subtraction facts 
4. Failed to compare 
5. Failed to add number to product 
6. Carelessness 
7. Quotient figure too smal~ 
8. Brought down wrong number 
9. Examples left undone 
10. Forgot to compute final remainder 
11. Failed to bring down number 
* 
>t' 
k 
Graphic Table VII:- Showing the distribution o1· errors in 
the .AP, SP, and MP tests, given February, 1938, for the boys in 
the seventh grade. The types of errors are listed on the left. 
The boys are represented by numbers at the top. A star repre-
sents a type of error made by the pupil. 
Pupils 
14 15 16 17 18 19 20 21 22 23 24 25 26 27 
Addition Errors 
1. Use of crutches 
* 2. Incorrect addition facts 
3. Failed to carry number ' * 
4. Carried wrong number 
5. Multiplied, not added 
6. Trouble with adding 1 
7. zero gap trouble 
8 . Overlooked numbers * ' 
9. Trouble in bringing down 
10. Added number twice 
11 • Wrote numbers in reverse 
12. Carried when no need 
Subtraction Errors 
1. Use of crutches 
2. Incorrect primary facts 
3. Reversed numbers 
4. Added, not subtracted 
5. Zero fact 
6. Forgot 1 had been borrowed 
7. Took off 2, not 1 
8. Borrowed when no need 
Multiplication Errors 
1. Incorrect primary facts 
2. Wrong placement of numbers 
3. Carrying number to product 
4. Decimal point 
5. Wrote out zero row 
6. Zero fact 
7. Carry in~. when no need 
8 . Crutches used 
9. Incorrect addition facts 
10. Carried wrong number 
11. Subtracted, not multiplied 
12. Omitted numbers 
37 
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Graphic Table VII ( continued):- Showing the distribution 
of errors in the SDP and LDP tests, given February, 1938 , 
for the boys in the seventh grade. The types of errors are 
listed on the left. The boys are represented by numbers at 
the top. A star re presents a type of error made by the pupil. 
Pupils 
38 
14 15 16 17 18 19 20 21 22 23 24 25 26 27 
Short Division Errors 
1. Incorrect division facts :y ' 
2. I ncorrect subtraction facts 
3. Carelessness 
4 . Failed to put in zero 
5. Trouble with remainder 
6. Use of crutches 
7 . Carried wrong number 
8 . Zero fact 
Long Division Err ors 
1. Incorr ect multiplica tion fact s 
2. I ncorrect subtraction facts 
3. Failed to compare 
4. Failed to add number to product 
5. Quotient figure too small 
6. Brought down wrong number 
7 . Examples left undone 
8 . Fa i l ed to bring down number 
9 . Wrong placement of numbers 
10 . Left out zero in quotient 
11. Left number out of quotient 
grade in each of the five process tests. The common types a~ 
i ~ 
1 errors are listed on the left. The children are represented 
i 
1 by numbers at the top. A star represents a type of error made 
,J by a pupil. 
\1 In addition it will be noted that the type of error 
I I which carries t..l-}e most number of stars is the error of 
I 
Jl incorrect primary facts. The next most common error is that 
I o~ carrying the Wrong number. 
In subtraction, besides the primary fac.ts not being 
known, the most common mistake is the forgetting that one has 
been borrowed. 
1 
In multiplication the chief difficulties seem to lie 
I 
·I with placing the decimal point correctly, placing the second 
'I 
1 row of numbers in al"l example in the correct place, and the 
!multiplying with the 0 fact. 
I 
1 In short division the primary fac.ts are not known. 
! The forgetting of the remainders and the carrying of the 
!wrong number are common errors. 
I In long division there is a summing up of all the 
I !errors found in the other processes. The multiplication and 
I 
\ subtraction facts are confused and incorrect. There is a 
!noticeable proof that some children do not compare the 
,I 
I il remainder with the divisor before dividing again. 
I 
I F·or an example, Phyllis M. ( number 11 ) received 68 
li 
1 
or lower in all. t..he process tests with the exception of the A3 
1\ test. By receiving such low scores it surely showed that 
'! 
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I 
d 
II 
i• 
I 
I 
I, somewhere in the lower grades she had missed the easy solution jl 
' for the fundamentals in Arithmetic; and since then she has 
i! 
I 
1
1
1 
been floundering around, getting no nearer to the solution 
i: tha.i1 before. On the .AJ: test she received 68 in 12 minutes. 
1
1:, 
The time it took to complete the test showed that incorrect J 
I· habits of work in addition had been formed. Counting was done 
! and proved by the discovery of little black dots near many 
IJ examples. Phyllis' other troubles were failure to know the 
I 
J primary facts and upper decade facts, and the failure to know 
I the process step of carrying. 
11 In the SP test Phyllis received 64 in eight minutes. 
II Difficulties were noted in borrowing and primary facts. 
I 
I 
Phyllis received a score of 68 in eight minutes in 
the MP test. The chief trouble in multiplication seemed to be 
her lack of knowledge in doing addition examples, that of 
adding the carried number to the product and adding the 
columns to find the final product. 
In the SDF test she received 68 in seven minutes. 
The zero fact in division bothered her. In many cases she 
:forgot to carry the remainder over to the next number. 
I Phyllis received 60 in 22 minutes in the LDP test. 
II 
' In this test we found an accumulation of errors made in all 
j1 the process tests. Errore found in division alone were: 
' I 
1: no comparison between remainder and divisor, the bringing 
II dmm of the wrong number, and the quotient figure too small.. 
I! In all of Phyllis' teste there was evidence of either 
!I 
r 
I 
l 
I' I 
I 
II 
40 
I 
, a dislike fol'' Arithmetic or a resignment that it could not be 
done. Several examples were started and left undone. It 
appeared that she had reached her known point and from there 
she did not know how to proceedu 
I 
·I d 
II 
IJ 
!I 
II 
~ I 
,, 
lj 
II 
I! 
Diagnostic methods are valuable and should be 
understood and tried by all teachers. However diagnosis is 
only half of the procedure. Remedial instruction is the 
other and equally, if not more, important half. It is not 
enough to know what is the matter with the pupils, but we 
1 
must know how to prescribe for them. 
5. Corrective work, February, 1938 to May, 1938 
Each child was allowed to look over his tests. Time 
was arranged during noon hours 01,. recesses to have individual. 
conferences with each child to discuss the tests, reasons for 
errors, and any further questions. 
Since addition is used as addition alone, also in 
mul.tiplication, and to some extent in the other fundamentals, 
corrective work was begun in addition. A period of three 
II months was spent in work in addition. It was planned to 
; spend 15 to 20 minutes each day on this corrective program. 
II Add.ition was the only process cov.ered in the first corrective 
I I~ program carried during the spring of 1938. 
II 
'• 1 Lazar, M. DiaRnostic and Remedial Work in .Arithmetic 
II Fundamentals for Intermediate Grades Ibid. page 72 
II 
I 
I 
- ,- -
_I_ 
Each child made a chart of the 100 primary facts in 
addition, and also a set of flash cards of these facts. 
Class drill on these facts was planned. The class then was 
divided into pairs, a good child with a slow one. Ea.ch in 
turn flashed the cards to his partner. A small sheet was kept 
by each child as a record to show errors made by the child. 
II These records were kept on file with the rest of the data for 
!I eac,h 
I 
individual. 
During the work on the primary facts, three check-ups 
were given, the first 50 facts, the last 50 facts, and finally 
the 100 facts. All of these tests had to be passed perfectly. 
If not, the child who failed any fact was given special group 
attention to gain accuracy. 
Upper decade facts were introduced. Oral board work 
cleared up special difficulties in adding one in a horizontal 
form. There was much confusion about that. The class was 
divided into seven groups with a leader for each group. Drill 
was carried on in the decade facts in various forms such as: 
flash cards, board work, relay examples, mixed up number games, 
ring toss, the clock movement of numbers, and horseshoes. 
Single column addition examples, involving no 
carrying, were given as the first process step. Then examples 
involving carrying were introduced. Carrying was explained. 
'j children followed the work by giving oral examples and 
!solutions. Drill was carried on orally, and then in row I 
42 
. relays. Finally a check-up was given in addition involving J' 
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·I 1 
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-· - · J carrying, using two to 
I 
four columns. 
The last week was spent in a complete review in all 
-~--- ___ _ 
the phases of the add.i tion work. Each child was given a copy 
of his previous errors in the initial tests, a copy of the 
errors made in the check-ups, and any other data accumulated 
during the corrective period. It is estimated that approx-
imately 17 hours were spent on the average by a pupil in this 
first corrective program. 
6. Results of the retests in addition, May, 1938 
In May, 1938 the AP and the A3 tests were given again 
to the 27 children in the seventh grade . 
T'able X shows the scores obtained by the seventh 
grade pupils in the original AP and A3 tests, given in February, 
1938 , in comparison with the AP and A3 retests, given in May, 
1938. The time is also compared. 
In the AP test there were 24 out of the 27 pupi.ls 
1 who improved in score, one remained the same in score ( 100% 
was the original score ), and two pupils dropped in score. In 
relation to -the score and time 17 pupils improved their score 
i n less time. Five pupils improved their score but in a longer 
length of time. Two pupils improved their score in the same 
time, while the two children who received a lower score did it 
in less time. The boy who received the perfect score the first 
time received another in less time. 
The median in score in the A'P test improved from 88 
~-l~~~c~--c -- ~able x:- Showing the score and time in minutes 
of each of the 27 pupils in the seventh grade in the 
original AP and A3 tests, given in February, 1938, in 
comparison with the score and time in minutes of the 
27 pupils in the AP and A3 retests, given in May, 1938. 
I 
I 
I 
.j 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
. 13 
14 
15 
1'6 
t7 
18 
?9 
20 
21 
22 
23 
24 
25 
26 
27 
AP A'P A3· A3 
February May February May 
Score Time Score Time Score Time Score Time 
68 
92 
92 
76 
76 
72 
96 
92' 
76 
84 
68 
96 
68 
88 
92 
88 
92 
52 
92 
84 
60 
92 
96 
80 
80 
88 
too 
9 100 8 98 2/ 16 100 
6 too 6 97 t/ 13 100 
8 100 8 99 13 100 
8 100 7 99 2/ 11 100 
10 84 8 96 1/ 17 99 2/ 
t2 96 9 98 1/ 15 99 2/ 
9 100 6 99 17 . 99 
8 96 7 97 2/ 15 100 
10 100 9 96 t9 100 
13 100 7 96 2/ 17 99 2/ 
12 76 8 97 1/ 22 95 1/ 
7 92 6 96 2/ 16 100 
10 92 1 t 97 1/ 17 98 2/ 
7 100 6 99 13 . too 
9 100 8 97 2/ 17 100 
7 100 9 90 2/ 20 100 
12 100 1 1 99 2/ 22 too 
10 100 9 94 1/ 16 99 2/ 
5 96 6 98 1/ 1 1 99 1/ 
10 88 4 98 2/ 14 99 
1 t 88 9 95 20 too 
7 100 8 95 2/ 1 1 99 2/ 
6 too 6 98 1/ 10 100 
11 84 7 89 2/ 24 100 
7 100 8 94 2/ 14 99 2/ 
5 96 4 ,00 8 100 
12 100 9 99 2/ 17 100 
Note:- The number 98 2/ means 98 2/3. This 
test originally has 300 facts and it has been 
put on the 100% basis. 
16 
12 
13 
12 
16 
13 
13 
14 
17 
22 
15 
1 1 
15 
9 
17 
16 
20 
17 
12 
7 
18 
15 
8 
17 
13 
7 
15 
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to TOO, a g~in of 12 points. The median in time went from 
nine to eight minutes., a decrease of one minute. 
In th.e A3 test there were 24- out of 27 pupils who 
improved their score, two remained the same, and. only on.e 
child fell to a lower score. In relation to the score and 
time,, 16 pupils improved their score in less time·; five 
children improved their score in more time; three children 
improved their score in the same time; one child had a 
lower score in less tiFJe; and the two children who had the 
same score did it in less time. 
The median in the A3 test in score improved from 
97.33 to 100 , a gain of 2.67 points. The median in time 
went from 16 to 15 minutes , a decrease, of one minute. 
The greatest improvement was shown by Bernard in the: 
AP test . He came from a 52 in 10 minutes to a perfect score 
in nine minutes. Another improvement was shown by Richard 
in the A3 test . He originally had 89 2/3 in 24 minutes . He. 
received 100 in 17 minutes in the retest . A close runner up 
was Madelaine. She improved from an 84 in 13 minutes to a 
roo in 7 minutes. 
Tables XI and XII show the distribution of scores 
against the time in minutes of the 27 pupils L.11 the seventh 
grade in the AP and the A3 retests, given May , 1938. The 
median and mean score and time are given for each test. The 
total number of pupils at each score and time level is 
given. The percentage of pupils at each score level is given. 
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Table XI :- Showing the distr ibution of scores, 
in relation to the time in minutes, in the AP retest, 
given in May , 1938, of the 27 pupils in the seventh 
grade . The scores are on the left. The time _in 
minutes is at the top. The total number of pupils 
at each score and time level is shown. The 
percentage of pupils at each score level is given. 
Time 
4 5 
Score 
100 
96 
92 
88 t 
84 
80 
76 
Totals 2 
in minutes 
6 7 8 9 10 11 
4 2 5 4 
1 t 1 
1' 
1 
1 
6 4 7 6 2 
Median score:- 100 
Mean score:- 95.11 
Totals % 
16 59.3% 
4 14.8% 
2 7.4% 
2 7.4% 
2 7.4% 
3·7% 
27 
Median time : - 8 
Me an time : - 7 • 56 
, Score 
I 
I 
-------=--- -_-_- --==-====--===--=-
Table XII:- Showing the distribution of scores, 
in relation to the time in minutes, in the A3 retes~, 
given in May, 1938, of the 27 pupils in the seventh 
grade. The scores are on the left. The time in 
minutes is at the top. The total number of pupils 
at each score and time level is shown. The percentage 
of pupils at each score level is given. 
Time in minutes 
7 8 9 • '' 12 13 14 15 16 17 18 • 20 • 22 
Totals 
t 1 t 2 t 1 1 2 3 t 1 t6 II too 99 2/3 
1 §~ 1/3 
2 T 1 1 1 6 
1 98 2/3 
I 
I 
I 
I 
i 
I 
I 
I 
I 
,, 
• 
• 
• 95 1/3 
Totals 2 1 t 
' 1 
1 3 4 t 4 3 4 t 
Median score: ~ 100 
Mean score:- 99.61 
t 
2 
1 
1 
1 27 
Median time:- 15, 
Mean time:- 14,07 
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% 
59.3% 
22.2% 
3·7% 
7.4% 
3·7% 
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1 
I 
1n bo t h score and time, and the percentage of pupils at the 
100% level in the original AP and A3 tests, g iven in February, 
'I 'I 1938, in comparison with the same i terns in the AP and A3 tes t.s, 1 
I given in May, 1938. In the AP test the mean score improved 
I 
1 from 82 .96 to 95. 11, an increase of 12. 15 points. The mean 
II time decreased from 8 .93 to 7 .56, a decrease of 1 .37 minutes. 
I I n the initial AP test there was one individual or 3·7% who 
! 
received a perfect score. In the AP retest there were 16 
pupils or 59·3% who received 100%. This is a decided 
improvement , a gain of 15 pupils or 55.6%. 
In the A3 t est the mean score improved from 97.31 to 
99.61, an increase of 2.30 points. The mean time decreased 
1.67 minutes ( 15.74 to 14.07 ). In the initial A3 test ther e 
was one pupil or 3·7% who received 100%. In the A3 retest 
there were 16 pupils or 59·3% who received the perfect score. 
This is a decided improvement. It is int.eresting to note that 
the 16 pupils who received the 100% in the A3 retest wer e not 
the same 16 pupils who received the 100% in the AP retest; 
1 only 11 were the s arne • 
Graph 2 shows the total number of perfect scores, 
out of a possible 27, obtained in the first AP and A3 tests, 
given in February, 1938, in comparison with the total number 
of perfect scores obtained in the AP and A3 retests, g iven in 
I May, 1938. In both cases the number of perfect scores rose 
I 
1
from one to 16. 
II 
-,~ 
I 
II 
I 
I 
I 
I 
I 
I 
I 
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Table XIII:- Showing the median, the mode, and the 
mean in both score and time, and the percentage of 
pupils at the 100% level in the original AP and A3 
tests, given in February, 1938, in comparison with the 
median, the mode, and the mean in both score and time, 
and the percentage of pupils at the 100% level in the 
AP and A3 retest, given in May, 1938. 
Median Mode Mean % 
Sc.ore Time Score Time Score Time. at 100 
AP test 
February, 1938 88 9 92 7 
10 
82.96 8.93 3.7% 
May, 1938 100 8 100 8 95. 11 7.56 59.3% 
A3 test 
February, 1938 97·33 16 99~99 
98 97 
17 97.31 15.74 3·7% 
May, 1938 100 15 100 13 99.6t 
t5 
14.07 59·3% 
t7 
II ~~· 
II 
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27 
26 
25 
24 
23 
22 
21 
20 
19 
18 
17 
16 
15 
14 
1 3 
12 
1 ., 
10 
9 
8 
7 
6 
5 
4 
3 
2 
February May 
Graph 2:- Showing the total number of perfect 
scores, out of a possible 27, in the original AP 
and A3 teste, given February, 1938 , in comparison 
with the total number of perfect scores in the AP 
and A3 retests, given May, 1938. 
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Che.per III 
~llien June rolls around, the children put away their 
books and utensils for another year. They look forward to a 
summer vacation of play, fun, and enjoyment. They feel that 
school is over for another yea:r and it is now time to enjoy 
themselves. They shun the word 'knowledge'. They want 
complete freedom from school drudgery. It is not a compliment 
to the teachers, but that is the way it is. 
When Septe·mber comes, too soon for some, the 
children :feel that they have forgotten every bit of learning 
which they had assimilated. But it does not take them long 
to get in stride again. 
Classes are bound to change from one year to 
another. The 1937 - 1938 seventh grade had 27 pupils. Two 
boys ( numbers 16 and f9 1 moved away from the section, thus 
25 of the original seventh grade moved forwa:rd to the eighth 
grade.. Adding to these· 25 pupils., seven new children were· 
entered in the eighth grade. This made a total of 32 pupils. 
For the purpose of this study which is a two year 
corre·ctive program the children carr ied were the 25 pupils. 
who originally made up the previous year's seventh grade. The 
other seven making up the total eighth grade were participants 
in the corrective program, but for purposes o·f comparison 
only the original 25 were used. 
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1. Results of the testing, September, 1938 
During the last week of September, 1938 the six 
Wilson tests in the fundamentals of Arithmetic were given to 
the pupils in the eighth grade in the same town outside of 
the city of Lowell, Massach~setts. These tests were given 
\j without any previous speci<ll review work in the fundamentals 
that f'all. 
Table XIV gives the list of the 25 pupils in the 
eighth grade with their respective ages, as of October, 1938, 
and their intelligence quotients. Following each child's 
name a number will be found. In the following pages each 
child will be referred by a number. The children will have 
the same number in the eighth grade as he or she had in the 
seventh grade. The ages range from 12 years 5 months to 16 
years 4 months. This gives a median age of 13 years 6 months. 
The intelligence quotients range from 80 to 119, g iving a 
medie.n of 100. These quotients were derived from the 
National Intelligence Tests. 
Table XV lists each of the 25 pupils. in the eighth 
grade with the score and time in minutes he or she received 
i n each of the six tests, given in September, 1938. The 
median in score and time for each test is given. The median 
1
l score in the AP test is 92. A median score. of 92 seems to be 
:1 very worthwhile, yet the distributi9n shows one child with a 
1
1 score of 64, three children with scores in the 70 1 s and a 
,, 
-
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I 
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Table XIV :- Showing the names of the 25 pupils 
in the eighth grade i n a to1v.n outside of the city 
of Lowell, Massachusetts with their respective ages, 
as of October, 1938, and their intelligence 
quotients derived from the National Intelligence 
Tests . 
Name No . Age I. 
Katherine B. 1 12 years 7 months 108 
:t'hyllis B. 2 13 years 6 months 118 !-Vl""'as tasia B. 3 13 yee..rs 10 months 83 Betty B. 4 1·:J yee..rs 5 months 109 ,_
.Pauline B • ,.... 15 yea:rs 2 months 87 :;]· Doris B. 6 15 years 1 month 9 1 Kathalene D. 7 13 years 6 months 100 Angela G. 8 13 years 1 1 months 96 Hildred H. 9 13 years 3 months 115 Nadelaine ..,. 10 13 yee..rs 7 months 96 .Lo Phyllis rvr . 1 1 12 years 10 months 99 Claire H. 12 15 years 7 months 100 Doris s. 13 15 years 2 months 88 Albert B. 14 13 years 2 months 94 Leon B. 1' 13 years 96 :.J Ja ... :T.es c. 17 12 years 9 months 118 Bernard c. 18 13 years 2 months 119 Wallace H. 20 13 years 7 months 108 Eugene K. 21 13 ·years 5 months 109 Daniel K. 2') 13 years 8 months 106 t.... Raymond L. 23 13 years 5 months 11 0 Richard J:..'\ . 24 13 years 5 months 94 Norman M. 25 13 years 10 months 80 Harry s. 26 16 years 4 months 88 John s . 27 13 years 8 months 109 
Median 13 years 6 months 100 
Q. 
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No. 
2 
3 
4 
5 
6 
7 
8 
9 
10 
ti 
12 
13 
14 
15 
17 
18 
20 
21 
22 
23 
24 
25 
26 
27 
Table XV:- Showing the score and time in minutes 
of each of the 25 children ( in alphabetical order ) 
in the eighth grade in each of the six tests , given in 
September, 1938. The median score and time are g iven 
for each test, 
AP A3 SP HP SDP LDF 
s . T. s~ T. s. T. s. 'Tt 
-. s . T. s. T. 
100 8 98"" 16 88 6 84 8 96 5 100 15 88 5 98'- 10 88 4 92 8 92 3 96 9 
100 9 100 12 96 5 100 9 96 5 92 16 
1CO 6 99 11' 96 5 76 9 92 4 88 12 
88 8 981 12 96 5 96 12 96 4 100 12 
80 8 98).11 92 5 76 1 1 84 3 84 18 
88 9 981. 14 84 6 96 12 84 3 84 14 
96 8 98 12 100 5 76 14 92 5 80 19 
92 8 95 14 80 5 72 8 88 5 92 ts: 
92 10 100 15 88 7 92 12 88 3 96 17 64 7 90).13 60 6 88 7 84 5 76 18 
96 5 99 1t 100 3 88 1 1 92 4 96 9 
72 ;:)... 6 72 8 72 88 16 9 95 15 72 5 
100 6 981. 11 68 4 92 10 96 3 88 12 88 8 99 t·~ 96 6 84 8 64 4 96 14 
96 11 991 16 lOO 7 96 1 1 92 7 100 18 
72 8 96 1 14 80 5 92 10 72 7 72 2 1 
96 7 99~ 15 92 4 76 8 88 3 88 7 84 9 98 17 92 6 68 10 92 6 100 16 
92 9 97~ 14 96 4 64 8 76 3 92 16 too 6 100 7 88 5 96 11 92 6 96 18 
76 9 97 1 16 80 6 60 11 88 5 76 16 84 7 97 1 11 too 4 72 7 76 3 100 15 too 7 981 8 80 3 8L~ 8 76 6 84 7 84 8 98 1 14 96 6 80 1 1 92 3 100 14 
Medians 
Score 92 98 .67 '92 84 88 94 
Time 8 13 5 10 4 16 
Note:- The small number in the A3 test 
scores mean 1/3 if it is a 1 and 2/3 if it 
is a 2. The A3 test has 300 facts in it and 
it has been put on the 1 OOJ{ basis. 
------ -- -- ----
total range of 36 points ( 64 to 100 ) • There were six 
children, or 24% who received a perfect score. The median 
time on this test is eight minutes. Eight minutes is a fair 
enough time to complete 25 addition e.xamples, but this median 
shows a range which runs from five minutes to 11 minutes. 
The median score in the A3 test is 98.67. This is 
a very high median, yet the range goes from 90.67 to 100. 
Three children or 12% received a perfect score. The median 
time is 13 minutes. This shows a range from seven to 17 
minutes,. 
The SP test has the same median as the LDP test. 
The median in both tests is 92. The SP test has a range from 
60 to 100, while the LDF test has a range from 72 to 100. 
In the SF test f'our pupils, or 16% received a perfect score, 
while in the LDP test six children., or 24% received a 
perfect score. Although both tests have the same median in 
score, the story behind each is entirely di:fferent. The 
range in time in the SF test is four minutes ( three to seven 
minutes ). The median time is tive minutes. The median in 
time in the LDP test is 16 minutes. The range g,oes from seven. 
to 21 minutes, a spread of 14 minutes. 
The MP and SDP tests have the only medians below 90 
in score. The MP test has a median of 84. This might be 
1 considered a good median, yet the range runs from 60 to 100. 
I 
lj Only one pupil, or 4%, received a perfect score. The median 
!I time is 10 minutes. 
II 
The range goes from seven to 14 minutes. 
I 55 
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The SDP test has a .median score of 88. No pupil 
received 100%. The range runs from 64 to 96. The median 
time is four minutes. This shows a range of three to seven 
minutes. 
Tables XVI to XXI show the distribution of scores 
against the time in minutes of the 25 pupils in the eighth 
grade in each of the six tests. The median score and time are 
again g iven. The total number of pupils at each score and 
time level is shown. The percentage of pupils at. e ach score 
level is given. 
In all the process tests 20 perfect scores were 
obtained out of a possibl_e 150 chances. No individual 
received a perfect score in all the tests. One child received 
three out of six perfect scores, four children received. two 
out of six perfect scores, and nine children received a single 
perfect score. 
Table XXII summarizes the results from the six tests, 
g iven in September, 1938. The median, the mode, and the mean 
in both score and time are given. The median scores in the 
six tests range from 84 in the MJ? test to 98 .67 in the A3 
test. The median times range from four minutes in the SD:P 
test to 16 minutes in the LDP test. The mean scores in the six 
I • 
Table XVI:- Showing the distribution of scores, 
in relation to the time in minutes, in the AP test, 
given in September, 1938, of the 25 pupils in the 
eighth grade, The scores are on the left. The time 
in minutes is at the top. The total number of pupils 
at each score and time level is shovm. The perc.entage 
of pupils at each score level is given. 
Time in minutes 
5 6 7 8 9 10 11 
Score Totals % 
100 3 t l 6 24% 
96 11 1 1 4 16% 
92 1 3 12~ I 
88 t 2 4 16% 
84 1 3 12% 
80 1 1 4% 
76 1 4~ 72 2 81o 
68 
64 1 4% 
Totals 2 3 4 8 6 25 
Median score:- 92 Median time:- 8 
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Table XVII:- Showing the distribution of scores, 
in relation to the time in minutes, in the A3 test, 
g iven in September, 1938, of the 25 pupils in the 
eighth grade. The scores are on the left. The time 
in minutes is at the top. The total number of pupils 
at each score and time level is shown. The percentage 
of pupils at each score level is given. 
Time in minutes 
7 8 9 10 1 1 12 13 14 15 16 17 
Score Totals c1 ;o 
100 T 3 12% 
99 2/3 
99 1/3 2 8% 
99 2 1 3 . 12% 98 2/3 2 1 6 24JG 
98 1/3 1 1 1 3 12% 
98 1 1 4% 
97 2/3 1 4% 
97 1/3 2 8% 
97 
96 2/3 
96 1/3 1 4% 96 
95 2/3 
95 1/3 
4% 
95 t 4% 
• 
• 
90 2/3 1 4% 
T'otals 1 1 t 5 4 6 2 3 25 
Median score : ~ 98.67 Median time.::- 13 
58 
59 \' 
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Score 
100 
96 
92 
88 
84 
80 
76 
72 
68 
64 
60 
Totals 
Table XVIII:- Showing the distribution of scores, 
in relation to the time in minutes, in the SP test, 
given in September, 1938, of the 25 pupils in the 
eighth grade. The scores are on the left. The time 
in minutes is at the top. The total number of pupils 
at each score and time level is shown. The percentage 
of pupils at each score level is given. 
Time in minutes 
3 4 5 6 7 
Totals % 
t 1 4 16% 
t 3 2 6 24% 
1· 1 1 3 12% 
1 1 1 4 16% 
1 1 4% 
2 1 4 16% 
1 4% 
1 4% 
4% 
2 5 8 8 2 25 
Median score:- 92 Median time: - 5 
----===~========================================================~===== 
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tl 
Score 
tOO 
96 
92 
88 
84 
80 
76 
72 
68 
64 
60 
...:...:.==---==--·- --_- -- - - ------=--- -·· 
Table XIX:- Showing the distribution of scores, 
in relation to the time in minutes, in the MP test, 
given in September, 1938, of the 25 pupils in the 
eighth grade. The scores are on the left. The time 
in minutes is at the top. The total number of pupils 
at each score and time level is shown. The percentage 
of pupils at each score level is given. 
Time in minutes 
7 8 9 10 1 1 12 13 14 
Totals % 
1' 4~ I 
2 2 4 16% 
t 2 1 4 16% 
f 2 8% ( 
3 3 12% 
1 4d ;o 
1 4 16% 
2 3 12~ 
1 4;o 
1 41 
1 ~ 4;o 
Totals 2 8 2 3 6 3 25 
Median score:- 84 Median time:- 10 
'i 60 
----
I 
I' 
I 
I 
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Table XX:- Showing the clistribution of scores, 
in relation to the time in minutes, in the SDP test, 
given in September, · 1938, of the 25 pupils in the 
eighth grade. The scores are on the left. The time 
in minutes is at the top. The total number of pupils 
at each score and time level is shown, The percentage 
of pupils at each score level is given. 
Time in minutes 
3 4.- 5 6 7 
Score T'otals % 
100 
96 1 ,. 2 4 16% 
92 2 2 1 2 8 32% 
88 2 2 4 16% 
84 2 1 3 12% 
80 
76 2 , 3 12% 
72 2 8% 
68 
64 4% 
Totals 9 4 7 3 2 25 
Median score:- 88 M·edian time·:-- 4 
61 
62 
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Table XXI:- Showing the distribution of scores, 
in relation to the time in minutes, in the LDP test, 
given in September, 1938, of the 25 pupils in the 
eighth grade. The scores are on the left . The time 
in minutes is at the top. The total number of pupils 
at each score and time level is shown ~ The percentage 
of pupils at each score level is given . · 
Time in minutes 
7 • 9 •• 12 • 14 15 16 17 18 19 • 2i 
Score 'rotals 
100 1 t 2 t l 6 
96 2 1 l 5 
92 2 
88 2 
3 
4 
84 ,. t 
80 1 3 1 
76 1 2 
72 t 
Totals 1 2 3 3 3 5 2 4 25 
Median score:- 92 M:ed i an time!- 16 
% 
24;! 
20% 
12% 
16% 
L~% 
4cl ;o 8d jO 
1+."'1 
.;o 
II 
I) 
( 
I 
AP 
A3 
SF 
MP 
SDP 
LDP 
Table XXII:.- Shovring the median, the mode, and 
t..'l1.e mean, i n both score and time, for the six test.s, 
given in September, 1938 . 
Median Mode Mean 
Score Time Score Time Score T'ime 
test 92 8 100 8 89 . 12 7 .80 
test 98.67 l3. 98 .67 14 98 . 03 12.80 
test 92 5 96 5, 6 88 .32 5 . 12 
test 84 10 96, 
76 
92 8 82 .88 9 .68 
test 88 4 92 3 86 .40 4 .40 
test 92 16 too 16 90 .56 14. 96 
--'--err----=--=----
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2. Comparison of the test results of the February and 
September testing 
The process tests taken in February, 1938 , the 
results of which are reported in Chapj.er II, were given, so 
I to speak, out of a clear sky~ The children were unaware of 
their purposes and participated in taking the test.s just as 
a part of their daily work . They did not realize that a 
campaign was being organized against the errors in the 
fundamentals of Arithmetic. 
Although addition was the only proce-ss taken up in 
the first corrective period·, Febr•uary, 1938 to Hay , 1938, the 
children were conscious of their work in the other funda-
mentals. No special mention was made relating to remedial 
work in the other fields of Arithmetic. When the comparison 
is made between the test resul t .s in February, 1938 and the 
test results in September, 1938, it will be noted that there 
is a decided improvement in all of the process tests. 
Table XXIII shows the statistical items of the six 
tests, given in February, 1938 in comparison with the same 
items of the · six tests, given in September, 1938. The 
median, the mode, and the mean, in both score and time, are 
given. The percentage of pupils at the 100% level is shown. 
The results of the retests last year, given in May, 1938, are 
shown. 
Attention has already been called in Chapter II to 
Table XXIII:- Showing the median, the mode, and the 
mean, in both score and time, and the percentage of 
pupils at the 100% level of the six tests, given in 
February, 1938 in comparison with the median, the mode, 
and the mean, in both score and time, and the perc:entage 
of pupils at the roo% level of the six tests, given in 
September, 1938. The median, the mode, and the mean, in 
both score and time, and the percentage of pupils at the 
100,% level of the addition retes t .s, given in May, 1938 , 
are shown. 
Median Mode: Mean 
Score. Time Score Time Score ';t' ime 
AP test 
February, 1 938 
May , 1938 
September, 1938 
A3 test 
88 
too 
92 
9 
8 
8 
February, 1938 97·33 t6 
May, 1938 1'00 1'5 
September, 1938 98.67 13 
SP test 
February, 1 93 8 
September, 1938 
IMP test 
February, 1938 
September, 193 8 
SDF test 
February, 1938 
September, 1938 
~Dl" test 
February, 1938 
September, 1938 
92 
92 
72 
84 
88 
88 
84 
92 
6 
5 
10 
to 
6 
4 
17 
16 
92 7, 10 82 .96 8.93 
1 00 8 9 5 • 1 1 7 • 56 
too 8 89.12 7.8o 
99~ 99 17 97.31 15.74 
98', 97 
too t3,r5 99.61 14.07 
T7 
981),. 14 98.03 12.80 
96, 92 5 80 .30 6.11 
96 5, 6 88.32 5.12 
84, 72 1 f 
96, 92 
96 
92 
96 
100 
8 
5 
3 
19 
16 
72 ·59 1 o. 15 
82.88 9 .68 
83.41 6.41 
86.40 4.40 
82.8, 17.48 
90.56 14.96 
% 
at 100 
3·7% 
59·3% 
24% 
59.3% 
12% 
7.4%' 
16% 
3·7% 
24.% 
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comparison between the February and May test results in addi-
tion. There was a decided improvement in both the AP and A3 
tests. The percentage of perfect scores went from 3·7% in 
February to 59·3% in May in both tests. 
Turning to the September results, in addition it will 
be noted that both the median and the mean, in September, have 
dropped from the level of the May median and mean. In the AP 
test the median in September was 92, while in the preceding 
May it was 100, a difference of 8 points. The mean dropped 
from a 95.11 in May to an 89.12 in September, a decrease of 
5·99 point.s. In the A3 test the median in September was 98.67, 
while in the preceding May it was 100, a loss of 1 • 33 points, 
The mean fell from a 99.61 in May to a 98.03 in September, a 
difference of 1.58 pointe. The percentage of perfect scores 
decreased from 59·3% in May to 24% in September in the AP 
test, and from 59·3% in May to 12% in September in the A3 
test. These ctifferences can probably stand to reason 
because the summer vacation intervened. 
Yet the Se.ptember medians and means are higher than 
those of the February tests. In the AP test the median 
increas ed four points ( 88 in February to 92 in September ). 
The mean went up 6.16 points ( 82.96 in February to 89.12 in 
September ) • The perc.entage of perfect scores went from 3 •7% 
in February to 24% in September. In the A3 test the median 
gained 1 ·33 ( 97 ·33 in February to 98 .67 in September ) points 
and the mean increased .72 points ( 97.31 in February to 98.03 
66 
in September ). The percentage of perfect scores rose from 
3.7% in February to 12% in September. 
In all cases in both the AP and A3 tests the time 
for completing the test decreased, from February to May to 
September. 
From Februa~y, 1938 to September, 1938 favorable 
changes in time and score are shown in almost all of the 
other process tests. In the SP test the median stayed at 
92 , while the mean rose from 80.30 in February to 88.32 in 
September. Time was decreased. The percentage of pupils 
at the 100% level changed from 7•4% in February to 16% in 
September. 
The median in the MP test went from 72 in February 
to 84 in September, a jump of 12 points. These test results 
showed the greatest change. The mean rose from 72.59 in 
February to 82.88 in September, an improvement of 10.29 
points. Time was decreased. The percentage of pupils at the 
1 OO% level changed from a O% in February to 4% in September. 
In the SDP test the median remained at 88 while the 
mean went from 83.41 in February to 86 .40 in September. Time 
was decreased considerably. Although the mean rose 2.99 
points, the number of pupils at the perfect score level fell 
from 7.4% in Febru.ary to O% in September. 
The median in the LDP test rose from 84 in February 
to 92 in September. 
90.56 in September. 
The mean rose from 82. 8 1 in February to 
Time was lowered. Instead of 3 .7% at 
67 
the perfect score level in February , there were 24% at that 
level in Septembere 
Graph 3 shows the total number of perfect scores , 
out of a possible 27 , received in the February te s ts in com-
parison with the total number of perfect scores, out of a 
possible 25 , received in the September tests. In all cases 
but one the number of perfect scores was increased. The 
greatest improvement is shovm in the AP and LDF tests ( 3. 7% 
in February to 24% in September ), followed by the SP test 
( 7 . 4% in February to 16% in September ) . In the A3 test the 
percentage of perf ect scores went from 3 ·7% in February to 
1270 in September. In the MP test it rose from o;~ in February 
to 4% in September . The percentage of perfect scores in the 
SDP tes t dropped from 7 . 4%' in February to O% in September . 
3 . Diagnosis , September , 1938 
Following the same plan as previously, only the 
children v1ho rece i ve ,~l. a perfect score were excused from the 
.corrective worlc . The children who received the se scores 
were used as leaders of the work groups . 
These process tests were carefully examined and 
diagnosed, as had been the February tests. By includ ing the 
data coll ected last year, almost a complete story in every 
fund.:unen t,al of Ar ithmetic was possible for e ach child. All 
t r1 is material enabled a survey of the already corrected 
habits , the errors s.till persisting , and the clifficul ties 
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27 
26 
25 
24 
23 
22 
2i 
20 
19 
18 
17 
16 
15 
14 
13 
12 
1 1 
10 
9 
8 
7 
6 
5 
4 
3 
2 
t 
AP A""'> .sP fi1P s DP LOP 
February [ay September 
Graph 3:- Showing the total number of perfect scores, 
out of a possible 27, in the six tests, given in February, 
f938, in comparison with the total number of perfect 
scores, out of a possible 25, in the six testa, given in 
September, 1938. The total number of perfect scores 
obtained in the May retests are shown also. 
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still encoillJ!tered .. 
Graphic Tables VIII to XII show in red the dist.ribu-
tion of incorrect answers in the f i ve process tests , e;iven in 
September, 1938, for the 25 pupils in the eighth grade . The 
pupils are represented by numbers . The examples a:re repre-
sented by letters of the alphabet . These letters correspond 
t p the letters found on the printed test. The. black dots 
indicate the incorrect answers received in the same tests , 
given in the preceding February , 1938 . I t will be noted that. 
the number of red marks is considerably less than the number 
of black dots . Surely this means that a number of errors 
have been corrected in the fundamentals since last February . 
In any one test there is the poss i bility of having 
625 incorrect answers . In t he September AP test the 25 
children had 67 incorrec t answers, whereas i.."l the February 
AP test they had 1 14 incorrect al'1.swers . Example .2£ again led 
with the most mistakes . Example y also had 10 mistaltes . 
These exa.mples read:- (x) 76 . 45 
81 . 87 
58 . 46 
56.58 
46 . 79 
37 .49 
88 . 00 
( u) 3 . 79 
8 . 94 
3 . 48 
. 86 
3 · 95 
In the September SP tes t the 25 childr en had 73 
incorrect answers . The February SP test showed 108 incorrect. 
answers for the children . Example y_ had the most mistakes . 
Example y reads:- ( y) 14 .oo 
9 . 98 
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.Pupils 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
13 
14 
ts 
17 
18 
2•0 
2t 
22 
23 
,. 24 
25 
26 
27 
Totals 
Graphic Table VIII:- Showing 1n red the distribution of • 
incorrect answers in the AP test, given in September, 1938, 
for the 25 pupils in the eighth grade. The black dots show 
the distribution of incorrect answer·s made by the same 
pupils in the seventh grade in the AP test, gi ven in February, 
1938. The children are represented by numbers on the left. 
The examples are represented by letters at the top. 
a b c d e f g h i j k 1m n o p q r s t. u v w X y 
• • • • • • • 
• 
• • • • 
• • • 
• • • 
• • 
• 
• • • 
• • 
• 
• • 
• • 
• • 
• • • • 
• • 
• 
• 
0 1 0 0 2 2 0 1' 0 0 2 1 2 2 1 3 4 3 3 4 to 1 s 10 4 
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Tot.al.s 
0 
3 
0 
0 
3; 
5 
3 
2 
2 
a 
t 
7 
0 
3} 
1 
7 
1 
4 
2 
0 
6 
4 
0 
4 
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Pupils 
1 
2 
3 
4 
5 
6 
7 
8 
9 
ro 
1 r 
12 
13 
14 
15 
17 
18 
20 
21 
22 
23 
24 
25 
26 
27 
Totals 
Graphic Table IX:- Showing in red the distribution of 
incorrect answers in the SP test, given in September, 1938, 
for the 25 pupils in the eighth grade . The black dots show the 
distribution of incorrect answers made by the same pupils in 
the seventh grade i n t he SP test, given in February, 1938 . 
The children are represented by numbers on the left. The 
examples are represented by letters at the top. 
a b c d e f g h i j k l m n o p q r s t u v w X y 
72 
Totals 
• • 
3 
• 
3 
• • • • • 
• 
• • • • 
2 
4 
• • • • • • • • 
0 
• • • • • • • 5 • 3 • • • • • • • 10 
• • • • • 
•• 
0 
• • 7 • • • • • 
• 
8 
• 
1 
• 
0 
• • • • 
5 
2 
2 
• 
1 
3 
• • • • 
5 
• • • • 0 
• 
5 
5 1 3 4 4 1 2 2 2 3 3 s 3 4 1 3 2 4 3 2 2 5 7 73 
Pupils 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
13 
14 
15 
17 
18 
20 
21 
22 
• 
23 
24 
25 
26 
27 
Totals 
Gr aphic Table X:- Showing i n red the distr i bution of 
inc orr ect answers in t he MP test, g iven in Se ptember, 1938 , 
for the 25 pupils in the eighth grade . The black d ot s 
show t he d istribution of i ncorrect answers made by the 
same pupils i n ·the sev en t h gr ade in the MP te s t, g i ven i n 
Februar y , 1938 . The children are r epresented by numbers 
on the lef t . The exampl e s ar e repr esent ed by l etter s a t 
t he top . 
a b c d e -"' g h i j J. k 1 :m n 0 p q r s t u v 
• • 
• • 
• 
• 0 • 
• • 
W X 
• 
• 
• 
• 
• • 
• • • • • 
• 
• 
• 
• 
• 
• Cl 
y 
0 1 0 5 8 1 4 1 3 1 3 4 4 3 8 8 5 9 4 3 6 14 12 
73 
Totals 
4 
2 
0 
6 
7 
2 
6 
7 
2 
3 
3 
7 
2 
4 
2 
6 
8 
9 
1 
10 
7 
4 
r· 
::> 
109 
Pupils 
,. 
2 
3 
4 
5 
6 
7 
8 
a 
.-' 
10 
1 1 
12 
13 
14 
15 
17 
18 
20 
2 1 
22 
23 
24 
25 
26 
27 
Totals 
Graphic Table XI:- Showing in red the distribution of ~ 
incorrect answers in the SDP testj g iven in Septer.'lber, 1938 , 
for the 25 pupils in the eig hth grade. The black dots show 
the distribution of incorrect answers for the same pupils in 
the seventh grade in the SDP test, given in February, 1938 . 
The children are represented by numbers on the left. The 
examples are represented by letters a t the top. 
a b c d e f g h i j k 1 m n 0 p q r s t u v Vi X 
• 
• • • 4t 
• 
• 
• • f} 
• 0 • • .. • 
• • • • • • • • • • 
• • • • 
• 
• 
• • • • • • 
• • • , 
• • • 
• ~ • 
, 
• 
• • • • 
• • • • • • • • 
• • • • • • • • • 
• 
0 
• 
• , 
• 
• • • • ~ 
• • • • 
• • • 
5 1 1 1 1 0 0 9 1 0 3 2 7 1 4 0 0 3 8 2 3 8 6 
74 
y 
Totals 
1 
2 
2 
1 
4 
4 
• 
2 
3 
3 
4 
2 
7 
• 
9 
2 
5 
3 
2 
6 
2 
-
3 
• 6 
6 
2 
6 ' 3 
Pupils 
' 2 
3 
4 
5 
6 
7 
8 
9 
10 
1 1 
12 
13 
14 
15 
1'7 
18 
20 
21 
22 
23 
2'4 
25 
26 
2'7 
Totals 
Graphic Table XII :- Showing in red the distribution of 
incorrect answers in the LDP test, given in September, 1938, 
for the 25 pupils in the eighth grade. The black dots show 
the distribution of incorrect answers made by the same pupils 
in the seventh grade in the LDF test, given in February, 1938. 
The children are represented by numbers on the left. The 
examples are represented by letters at the top. 
a b c de f g h i J k ~m no p q r s t u v w X y 
• 
• 
• • • • 
• • 
• 
• 
• • • 
• 
• 
• • 
• 
• 
• 
• • 
• 
• 
• • • 
• • • • • • 
• • 
• • • • • 
• • 
• • • • • 
• • • • • • • • • 
• 
• 
• 
• • • • • 
• • • 
• •• • 
2 1 1 2 1 1 0 2 3 3 0 0 0 5 3 4 5 6 3 5 3 3 2 3 
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Totals 
0 
1 
2 
3 
0 
4 
4 
5 
2 
1 
6 
3 
3 
0 
7 
3 
0 
2 
1 
6 
0 
4 
0 
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In the September MF test the 25 pupils had 109 
incorrect answers ln comparison with the 182 incorrect a:n.swers 
in February. E:xample x had 14 mistakes. Example .A reads :-
(x) 1784 · 
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The 2 5 children had 83 inc01,rec t answers in the 
September SDP test whereas in the February SDP test they had 
112 incorrect answers. Example ]2 had the most mistakes. 
Example .Q is composed of five small short division examples. 
The most frequently missed example in this group reads:- 7T3 
In the September LDP test the 25 children had 59 
incorrect answers in comparison with 116 incorrect answers in 
the February LD:P test. Example §. had six mistakes. Example 
~reads:- {s) 70)?740 
If a child has solved an example incorrectly, there 
is somewhere to be fom1d a reason as to why the child failed 
the example. It is a duty in the corrective program to find 
the hidden reasons and underlying causes for any incorrect 
answers. When these reasons and oauses have been found , it 
then becomes the duty of the remedial program to correct the 
causes and errors. 
The September tests were diagnosed very carefully. 
Graphic Tables XIII and XIV show the distribution of errors 
made by the 25 pupils in the eighth grade L~ all the process 
tests, given in September, 1938. It will be noted that the 
list of errors in these tests is considerably shorter than the 
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Graphic Table XIII:- Showing the distribution of errors 
in the process tests, given in September, 1938, for the 
girls in the eighth grade. The ' types of errors are listed 
on the left. The pupils are represented by numbers at the 
top. A star represents a type of error made by a pupil. 
Addition Errors 
1. Incorrect primary facts 
· 2 • Failed to carry number. 
3 • Carried wrong number 
4. Carried when no need 
5. Added an extra number 
Subtraction Errors 
t. Incorrect primary facts 
2. Forgot 1 had been borrowed 
3· Reversed the numbers 
4. Bol~rowed when no need 
5· Borrowed 2, not 1 
Multiplication Errors 
t. Incorrect primary facts 
2. Wrong placement of numbers 
3· Carrying number to product 
4. Decimal point 
5. Added, not multiplied 
6. Incorrect addition facts 
7. Zero fact 
Short Division Errors 
1. Incorrect primary facts 
2. Carried wrong number 
3· Forgot remainder 
4. Zero fact 
Long Division Errors 
4ll 1. Incorrect multiplication facts 
2. Incorrect subtraction facts 
3· Carrying number to product 
4. Reversed numbers 
5· No comparisons made 
6. Unfinished 
Pupils 
1 2 3 4 5 6 7 8 9 10 11 12 13 
* -
+ ?f. 
* ., ~ 
77 
• 
Graphic Table XIV:- Showing the distribution of errors 
in the process tests, given in September, 1938 , for the 
boys in the eighth grade . The types of errors are listed 
on the left. The pupils are represented by number s at the 
top. A star represents a type of error made by a pupil. 
1415, 7 182021222324252627 
Addition Errors 
1. Incorrect primary facts 
2. Failed to carry number 
3. Carried wrong number 
4. Carried when no need 
Subtraction Errors 
1. Incorrect primary facts 
2. Forgot 1 had been borrowed 
3. Reversed numbers 
4 . Added, not subtracted 
5. Zero fact 
6. Borrowed when no need 
··.~. 
Multiplication Errors 
1. Incorrect primary facts 
2. Wrong placement of numbers 
3. Carrying number to product 
4 . I ncorrect addition facts 
5. Zero fact 
6. Decimal point 
7·. Added, not multiplied 
Short Division Errors 
1. Incorrect primm~y facts 
2. Forgot remainder 
3· Zero fact 
Long Division Errors 
1. Incorrect multiplication facts 
2 . Incorrect subtraction facts 
3. No comparisons made 
4. Carrying number to product 
5. No remainder 
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list of errors in the February tests, (See Graphic Tables VI 
and VII pages 35 to 38)* The chief types of errors remain, 
in general , the same in each process. 
In addition, there are primary facts still bothering 
some, and carrying brings trouble. 
In subtraction, the 100 primary facts are uncertain 
to some children yet. Trouble in borrowing has been cleared 
up considerably. 
In multiplication the chief difficulty is the 
carrying of a number to the product and then the adding of it. 
In short division the primary facts are weak, and 
the remainder causes trouble . 
Long division shows a decided decrease, in most 
errors. Most of the trouble lies in the incorrect subtraction 
:racts. 
For example Fhyllis M. ( number 1 1 J re:ceived a 
considerable spread of different scores in the six tests. By 
referring baclf: to Chapter II page 39, the reader will find 
r ·or this same girl the types of errors made. Phyllis had an 
initial score L~ the AP test, given in February, 1938, of 68 
in 12 minute~. Having taken a part in the corrective program 
in addition, she obtained a score of 76 in eight minutes in 
the AP test, given in May, 1938 • . Some improvement was shown, 
but not enough to be especially noticed. In the AP test, 
given in September, 1938, she was back where she was originally, 
having received a score of 64 in seven minutes. Although the 
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time had improved, emphasis was put on the 100% in score . Im-
provement in time would follow later . Her errors are chiefly 
incorrect primary facts, carrying the wrong number, and the 
failure to carry when there is a need to carry. 
The story in Phyllis' P..-3 test was rather discouraging 
Her February, 1938 result was 97 . 33 in 22 minutes. Instead of 
improving as should be expected after intensive remedial work, 
Phyllis fell to a 95.67 in 15 minutes in May t938. In the A3 
test, given in September, f938, she fell still lower to a 
90.67 in 13 minutes. Again time improved greatly, but the im-
provement in score was the particular interest considered . 
Obviously, while she previously counted to secure answers, she 
was now trying to add and was missing. 
This child was the only one who did not improve in 
both score and time after the corrective exercises . She was 
also one out of five who had a lower September score than a 
February score in the AP test, and one out of eight who had a 
lower September score than a February score· in the A3 test • 
.Another test in which Phyllis fell down completely 
was the SF test. She received a 60 in six minutes in Septem-
ber, 1938 in comparison to a 68 in eight minutes in February, 
1938. Her errors lie in incorrect primary facts. She carried 
on the process of borrowing correctly. 
So much depends. on that first learning of primary 
~acts. Evidently Phyllis did not master them, and has been 
hitting or missing them as time went on. What sorrow end 
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unpleasantness she might have saved herself if she had been 
\ 
made to master them. 
The story con..Ylected with the results of the other 
three process tests was not so pitifUl; surprising to say. 
In. the MP test Phyllis went from a 64 in eight. minutes in. 
February, 1938, to 88 in seven minutes in September, 1938 .. 
In the SDP test she improved from a 68 in seven minutes in 
February, 1938, to an 84 in five minut.es in September, 1938. 
In the LDP test she came from a 60 Ln 22 minutes in February, 
1938, to a 76 in 1B minutes in September , 1938. The errors 
on which Phyllis still has to concentrate are:- placement. of 
numbers in multiplication, addition of a nmnber to a product, 
some primary multiplication and di v i sion facts, and the 
process of long division. 
Phyllis bad only a few followers to her posi t.ian in 
the fundamentals of Arithmetic. As a general rule, the many 
other cases were of a more pleasant and encouraging nature. 
KatherL'Yle B .. ( number one )'began in February, 1938 with a 
68 in nine minutes in the AP test . In May, 1938, she received 
100 LYl eight minutes .. In September, 1938, she again attained 
100 in eight minutes~~ Here is an example of a girl who gained 
100% accuracy after a short corrective program and still 
retained it after a lapse of spare time . 
4. Corrective work, October, 1938 to March, 1939 
The corrective and remedial work :lin the second yea:r 
--
was carried on similarly to that of the first year. The chief 
difference was the number of processes stressed. During the 
first program addition was dealt with principally. During the 
second period addition was reviewed again, and subtraction, 
multiplication, and division were taken up. 
Fifteen minutes were taken out of the regular class 
period, four days a week, for class work in the corrective 
program. This class work was in such forms as: row relays, 
board work , example bees, a11:.d arithmetical games. All the 
fundamentals were emphasized. The process ste.ps in all were 
reviewed in full. Once a fundamental had been completed, it 
Yeas not dropped. It was constantly reviewed in such forms as 
mentioned previously~ 
In the beginning as a new .process was introduced, 
extra periods of 15 minutes, three times a week, were planned . 
In these e xtra periods the primary facts were reviewed and 
learned in group work. The children who had received 100% in 
the tests acted as pupil le aders and teachers. They flashed 
cards of the primary facts and kept a c.areful check of e a ch 
child's errors. 
One point which was carefully emphasized the second 
ye a:r was the plan of checking the vwrk in the fundamentals in 
Arithmetic. It was made almost compulsory for each child to 
check all examples. In that way, although time might be in-
creased, the scores would be higher. 
The t wo weeks prior to the g iving of the final tests 
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vrere spent in a rapid and careful review of all of the funda-
mentals . It is estimated that 28 hours were spent on the 
average by each pupil in th i s second yea~•s corrective program . 
Some of the children who were slow in mastering the primary 
facts made up a special class at times . These children spent 
approximately three hours more . 
5 . Results of the retests , March, 1939 
In March, 1939 retests were given t o the 25 upils in 
the e i ght ~rade in the same s i x tests. 
Table XXIV shows the score and time in :r~inutes of each 
or· the . ,5 pupils in the eie;hth e;rade in each of the six tests, 
13 iven in r.1Iarch, 1939 . The time given includes the time for 
taking the test and checking the test. The median and mean in 
score and time for each test are g iven. The median score in 
each test is 100, which means that at least 13 children have a 
perfect score in every test . The roea..n scores range fro m 96 to 
99 . 62, which shows that not every child has a perfect score in 
any test . There are 10 pupils who received all perfect scores 
in the six tests, five pupils who received five perfect scores 
out of six tests, five pupils who received four perfect scores 
out of six tests, two pupils who received three per fect scores 
out of six tests, two pupils who received only one perfect 
score aut of six tests, and one pupil who received no perfect 
score . 
Tables XXV to XXX show the distribution of scores in 
No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
17 
18 
20 
21 
22 
23 
24 
25 
26 
27 
Table XXIV:- Showing the score and time in minutes 
of each of the 25 pupils in the eighth grade in each of 
the six tests, given in March, 1939· The median and 
mean score and time are given for each test. The time 
includes both the time for taking the test and checking 
the test. 
AP A3 SP MP SDP LDF 
s T s T s T s T s T s T 
1'00 8 too t3 too 9 1'00 9 1'00 7 100 13 
100 8 99~ 11 too 4 too 9 96 4- 100 1 1 
100 10 100 11 too 6 100 10 100 5 100 12 
roo 8 100 8 100 5 96 10 100 5 100 1 1 
100 9 too 10 roo 6 96 10 100 5 too 13 
96 9 98 12 96 7 92 10 96 7 96 13 
TOO 9 roo t3 100 6 100 9 100 4- too 11 
100 9 1'00 12 100 5 100 12 100 5 96 10 
100 10 too 12 100 6 92 9 100 6 92 1 1 
100 11 100 14 too 9 too 13 100 8 too 13 
100 9 too 12 100 8 too 10 roo 6 96 14 
100 8 1'00 12 100 4 100 10 roo 5 100 1 1 
96 to 98 1t 96 8 84 9 100 7 92 14 
100 8 t oo 12 too 7 100 12 100 4 96 9 
100 9 lOO 12 too 7 too 9 100 4 too 1 1 
100 11 100 13 100 7 100 10 100 8 100 t2 
100 9 roo 12 . 92 7 96 9 96 6 too 14 
100 8 ?00 t1 100 5 96 t:o too 4 too 1 1 
100 10 too 14 100 9 96 1t too 7 92 15 
100 9 100 10 100 5 92 9 96 5 1'00 12 
100 6 too 8 100 7 too 11 96 5 roo 9 
96 8 96 13 100 7 88 1 1 96 6 96 1 1 
100 9 100 10 100 5 100 0 100 4 100 12 .; 
100 6 roo 8 100 6 80 9 96 4 92 9 
100 10 99 12 100 8 92 12 100 5 1'00 13 
Medians 
Score 100 100 100 100 100 100 
Time 9 12 7 10 5 12 
Means 
Score 99.52 99.62 99 .36 96.00 98.88 97.92 
Time 8.8 11 .42 6.52 10.08 5.44 11 • 80 
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relation to the time in minutes of the 25 pupils in the 
eighth grade in each of the s i x tests . The median and mean 
in both score and time are shovm . The total number of pupils 
at e ach score and time l evel i s shown .. The percentage of 
uunils a t each score level is e; iven . 
.. ~ 
In the AP test there are 22 pupils or 8 % at the 10 % 
level . The other t hree pupils h ave only one error. The me an 
is 99 .52 in 8 .8 minutes . 
In the A3 test there are 20 pupils or So% at the 
perfect score level. The mean is 99 . 62 in 11 .1+2 minutes . The 
rru1ee is from 96 to 100 . 
22 pupils or 88% received a perfect score in the SF 
test. Here the range is from 92 to 100 . The mean is 99 .36 i n 
6 . 52 minutes. 
Although the media"!: is 1 00 , Just 13 pupils or 52;~ 
gained the perfect score in the MF te s t. The r ange spreads 
from 80 to 100 . This test h as the· longest range of any of the 
March, 1939 tests and it is the only t est in which scores 
went below 92 . The me an is 96 in 10.08 minutes . 
In the SDP test the mean is 98 .88 in 5.44 minutes. 
T8 pupils or 72% received a 100% score . The other seven 
children have only one error . 
Again a range from 92 to 100 is found in the LDP 
test. The mean is 97.92 in 11.80 minutes. There are 16 
pupils or 64% at the perfect level. 
Table XXXI shows the median , the mode, and the me an 
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Table XXV:- Showing the distribution of scores , 
in relation to the time in minutes , in the AP test, 
g iven in March, 1939, of the 25 pupils in the eighth 
grade . The scores are on the left. The time in 
minutes is at the top. The total number of pupils 
at each score and time level is shovm. The percentage 
of pupils at each score level is g iven. 
Time in minutes 
6 7 8 9 10 11 
Score Totals % 
100 2 6 8 4 2 22 88% 
96 1' 2 3 12% 
Totals 2 7 10 4 2 25 
Median score:- 100 Ji!Iedi an time :- 9 
Median score:- 99 .52 Mean time:- 8 . 8 
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Table XXVI:- Showing the distribution of scores, 
in relation to the time in minutes , in the A3 test, 
g iven in March, 1939, of the 25 pupils in the eighth 
grade. The scores are on the left . The time in 
minutes is at the top. The t otal number of pupils 
at each score and time level is shown. The percentage 
of pupils at each score level is given. 
Time in minutes 
8 9 10 1 1 12 13 14 
Score Totals % 
100 2' 3 2 8 3 2 20 80% 
99 2/3 t t 4% 
99 1/3, 
99 4% 
98 2/3 
98 1/3 
98 2 8~ I 
• 
96 
Totals 2 4 4 9 4 2 25 
Median score!- 100 Median time : - 12 
Mean score:- 99.62 Mean time:- 11.42 
Table ~!II:- Showing the distribution of scores, 
in relation to the time in minutes, in the SP test, 
given in March, 1939, of the 25 pupils in the eighth 
grade. The scores are on the left. The time in minutes 
is at the top. The total number of pupils at each 
score and time level is shown. The percentage of pupils 
at each score level is given. 
Time in minutes 
4 5 6 7 8 9 
Score 
roo 2 5 5 5 2 3 
96 t 1 
92 1 
Totals 2 5 5 7 3 3 
Median score:- 100 
Mean score:- 99.36 
Totals . % 
22 
2 
1 
25 
88%" 
8% 
4% 
][edian time :- 7 
Mean time:- 6. 52 
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Table XXVIII:- Showing the distribution of scores, 
in relation to the time in minutes, in the MP test, 
given in March, 1939, of the 25 pupils in the eighth 
grade. The scores are on the left. The time in minutes 
is at the top. The total number of pupils at each score 
and time level is shown. The percentage of pupils at 
each score level is given. 
Time in minutes 
9 10 1 1 12 1'3 
Score Totals % 
100 5 4 2 13 52% 
96 1 3 5 20% 
92 2 1 4 16% 
88 1 4% 
84 1 4% 
80 1 4% 
Totals to 8 3 3 25 
Median score~- 100 J/1edian time:- 10 
Mean score:- 96 Mean time:- 1o.o8 
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Table XXIX:- Showing the distribution of scores, 
in relation to the time in minutes, in the SDP test, 
given in March, 1939, of the 25 pupils in the eighth 
grade. The scores are on the left. The time in 
minutes is at the top. The total number of pupils 
at each score and time level is shmm. The percentage 
of pupils at each score level is given. 
Score 
1:oo 
96 
Totals 
Time in minutes 
4 5 6 7 8 
5 6 2 3 2 
2 2 2 1 
7 8 4 4 2 
Median score:- 100 
Mean score:- 98.88 
Totals % 
18 72% 
7 28% 
25 
Median time:- 5 
Mean time:- 5.44 
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Table XXX:- Showing the distribution of scores, 
ln relation to the time in minutes, in the LDP test, 
g iven in March, 1939, of the 25 pupils in the eighth 
grade. The scores are on the left. The time in 
minutes is at the top. The total number of pupils 
at each score and time level is shown. The percentage 
of pupils at each score level is given. 
Time in minutes 
9 10 11 12 13 14 15 
Score Totals % 
100 1 6 4 4 1 t6 64% 
96 1 1 , 1 5 20"h I 92 1 1 1 4 16% 
Totals 3 8 4 5 25 
Hedian score:- 100 Median time:- 12 
Mean score:- 97.92 Mean time:- 11 .80 
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in both score and time for each of the six tests, given in 
March, 1939. The mean scores range f 'rom 96 in the MP test to 
99.62 in the· A3 test. The mean times range from 5.44 minutes 
in the SDP test to 11.80 minutes in the LDP test. 
6. Comparison between test results of Se:ptember, 1938 and 
March, 1939 
When medicine has been taken and when rest has been 
established, cure mostly follows. Then, when remedial exer-
cises h ave been tal::::en, and when faulty habit.s have been 
corrected, improvement is bound to follow. This is certainly 
the story behind the results of the March, 1939 testing in 
comparison with the testing in September, 1938 . 
It can not be emphasized too strongly that checking 
played an important part in the better results in l!Iarch, 1939 . 
Checking helped to attain the high scores that were re a ched . 
It also caused a slight increase in the final amount of time. 
which included time for the test and checking. If the amount 
of time were divided into two parts, one part for the test, and 
the other part for checking, it would be readily seen that the 
children improved in t ime as well as in scor e. The se preceding 
statements should be continually held in mind when the compar-
ison is made between score and time. 
In the AP test, 19 pupils improved their score , while 
six pupils retained their original score of 100%. In relation 
to score and time, 17 pupils improved their score in more time. 
AP 
A3 
SP 
HP 
SDJ? 
LDP 
Table XXXI:- Showing the median, the mode , and the 
mean , in both score and time, for the six tests, g iven in 
March, 1939 . 
Median Mode Mean 
Score Time Score Ti me Score Time 
test 100 9 100 9 99 . 52 8 .8 
test 100 12 100 12 99 .62 11 . 42 
test 100 7 1'00 7 99.36 6 . 52 
test 100 10 10 9 96 ~ oc 10 . 08 
te s t 100 5 1'00 5 98 . 88 5 .44 
test 100 12 10 1 1 97 . 92 11 • 80 
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This is due to t he emphasis on checking, b~t if the time were 
separated into two parts, the time would show a dAcided im-
provement . O:!le pupil received a higher score in the same time; 
three pupils received t he same score ( 1 oo;~ ) in more time; 
two received the s ame sc ore ( 1 oo;s ) in the s ame time; and one 
received the s rune score in less time. 
In the A3 test , 20 pupils i mproved their score , while 
three retained their orig inal 100% and t wo fell to a lower 
score . Still keeping in mind the fact of checking all examples 
t he reader will bear in mind that although the recorded time 
may be longer, the actual time for corapleting the test is mv •. ch 
shorter . In r e l a tion to scor e and time , 15 pupils improved 
their score in less time; three pupils received a higher score 
in t'lore time; t wo received a higher score in the same time; one 
received the same score ( 100% ) in more time; two received the 
same score 100% ) in less time; one received a lower score in 
more time; and one received a lower score in less timee 
In the SP test , :22 pupils improved their score, while 
three orig inally having 1 oo% retai ned it . It mus·t be remem-
bered that checking was emphasized , a..YJ.d a l though the time men-
tioned may have increased , the ac t.ual time far t ak ing the t es t. 
is about one half of the recorded time . In relation to the 
score and time, 19 pupils improved their score in more time; 
three pupils received a hie;her score in the sarne time; two 
received the s ame score 100% ) in the same time; and one 
received the same score 100% ) in more time. 
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In the MF test, 22 pupils improved their score, while 
two pupils retained the same score, and one received a lower 
score . _~\gain checking played an important part in the attain-
ing of high scores. Even though the final amount of time is 
increased, the real amount of time for taking the test is les s . 
In relation to the score and time , 14 pupils improved their 
score in more time; two pupils received a higher score i n less 
time; two received the same score, one in more and the other in 
less time; and one received a lower score in more time . 
In the SDF test every pupil improved his score. In 
relation to score and time 19 pupils improved their score in 
more time . This is due to checking each example. Three 
pupils improved their score in the same time and three in less 
time .. 
In t..'l-le LDP test , 18 pupils improved their score, five 
pupils retained their orie;inal 100% , one received the s ame 
score, and one received a lower score . Although checking was 
again emphasized , time nas decreased in most cases . In rela-
tion to the score and time, 15 pupils improved their score in 
less time; three improved their score in more time; one 
received the same score ( 100% ) in more time; four received 
the same score ( 100% ) in less time; one received the same 
score in less time; and one received a lower score in less 
time . 
Table XXXII shows the median, the mode, and the mean, 
in both score and time, and the percentage of pupils at the 
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Table XXXII :- Showing the median, the mode, and 
the mean, in both score and time, and the percentage 
of pupils at the 100/'b level, in. the six tests, given 
in September, 1938, in comparison with the median, 
the mode, and the mean , in both score and time, and 
the percentage of pupils at the 100% level in the six 
tests, given in March ; 1939. 
Median Mode Mean 
Score Time Score Time Score Time 
AP test 
September, 1938 
March, 1939 
A3 test 
92 
100 
8 
9 
September , 1938 98.67 13 
March, 1939 100 12 
SP test 
September, 1938 
M-arch, 193·9 
MP test 
September, 1938 
March, 1939 
SDJ." test 
September , 1938 
]!larch, 1939 
LDI> test 
September, 1938 
I•ffarch, 1939 
92 
100 
84 
100 
88 
100 
92 
100 
5 
7 
10 
10 
4 
5 
16 
12 
100 
100 
8 
9 
98 .67 14. 
100 12 
96 
roo 
5 
6 
7 
96' 92 8 
76 
100 9 
92 3 
100 
100 
1'00 
5 
16 
1 , 
89.12 7.80 
99.52 8.8 
98 . 03 12.80 
99.62 11.42 
88 .32 5·· 12 
99·36 6.52 
82 .88 9 .68 
96 .00 10.08 
86.40 4.40 
98 .88 5.44 
90 .56 14. 96 
97 . 92 11.80 
% 
at 100 
24% 
88% 
Bo% 
16% I 
88'!& I 
4% 
O% 
72% 
24% 
64~ I 
96 
100% level in the six tests, given in September, 1938, in com-
arisen with the same items for the six tests, given in March , 
1939· 
In t..'l1e AP test, the me an score increased 1 0 • 40 points 
( 89 .1 2 in September to 99.52 in March). The mean time 
increased one minute. The percentage of pupils at the perfect 
level went from 24.% in September to 88% in March. 
In the A3 test, the mean score increased 1 • 59 points 
( 98.03 in September to 99.62 in March). The mean time 
decreased 1.3.8 minutes. The percentage of pupils at the 100% 
level rose from 12% in September to 80% in March. 
In the SP test, the mean score increased 11 .o4 points 
( 88 .32 in September to 99.36 in March ) • The mean time 
increased t.4o minutes . The percentage of pupils at the 100.% 
level. rose from 16.% in September to 80% in March . 
The MP test results show the greatest amount of 
improvement in all i terns • The me an. score LYlcreased 13 • 12 
points ( 82.88 in September to 96 in March ). The mean time 
increased .40 minutes . The percentage of pupils. at the· 1 oo% 
level went from 4J& in September to 52% in March . 
A o% of pupils at the perfect score level in Septem-
ber increased to 72% in March in the SDP test. The mean score 
increased 12.48 points ( 86.40 in September to 98.88 in March ) 
The mea..Yl time· increased 1 .04 minutes. 
In the LDP test, the mean score increased 7.36 points 
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( 90.56 in September to 97.92 in March ) • The mean time 
decreased 3.t6 minutes. The percentage of pupils at the 
perfect score level r ose from 24% in September to 64% in 
March. 
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Chapter IV 
1 • Sur:unary 
After time and enery has been spent on o.btaining some 
goal, the question which always arises i.s:- Has it been 
worthwhile? 
---
Table XXXIII shovrs the complete story for each t.est 
given during the two year Corrective Program. The story is muc.b 
the same in each test, that of a decided improvement from the 
fall of one year to the spring of the same year. 
In compa.ring the first initial tests , given in 
February, 1938 with the final tests, given in March, 1939, 
there is a very vlide spread of improvement. The AP test began 
in February, 1938 with a meen score of 82.96 with 3.7% at the 
perfect level. In March, 1939 the mean score was 99 .52 with 
88% at the perfect level. 
To determine the significance of the improvement in 
the mean scores in the tests, the following formulas were 
t 
use.d:-
Probable Error of -
Percentage 
.6745 _l fp ( 100 - fp ) 
Probable Error 
of Percentage 
Differences =4 (P, 
-y· N 
2 
E . of 1st %) 
2 
+ (P. E. ot 2nd %) 
1 Wilson, D. w. What Measures People Know and Why? 
Mas ter's Thesis Boston Universlty 1936 page 82 
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Table XXXIII:- Showing the median, the mode, and 
the mean, in score, and the percentage of perfect 
scores in all the Wilson test;s, given in February, 1938, 
in May, 1938, in September, 1938 , and in March, 1939. 
Median Mode Mean 100% 
APtest 
February 1938 88 92 82 . 96 3 · 7%· 
May, 193S 100 100 95 . 11 59.3% 
September, 1938 92 100 89 .12 24~ March, 1939 too 100 99 .52 88;o 
A3 test 
February , 1938 97 ·33 99 ... 99 98'1- 97 97o3 1 3 . 7% 
May, 1938 100 100 99.61 59.3% 
September, 1938 98 .67 a8l- 98.03 12% ~ 
March, 1939 100 100 99.62 80~ I 
s:r test 
February, 1938 92 92 96 80 . 30 7.4% 
September, 1938 92 96 88 . 32 16% 
March, 1939 100 100 99 .36 88% 
.M:P test 
February, 1938 72 72 84 72.59 oat /v 
September, 1938 84 76 92 96 82 . 88 4% 
March, 1939 too 100 96 .00 52% 
SDP test 
February, 1938 88 96 8} . 41 7.4% 
September, 1938 88 92 86.40 o% 
March, 1939 100 100 98.88 72% 
LDF test 
February , 1938 84 96 82 . 8 1 3·7% 
September, 1938 92 100 90 . 56 24% 
March, 1939 100 100 97·92 64% 
100 
If the aetual i fforen ·e between the two mean scores 
i s m :re tha fi•.re t i mes t he pr obable error of the difference , 
the gain is s gni:'ican t , s t.e..tistically speakinG: . 
he renu-'- ts of the AP test. are not si:::,nif cc:mt , 
s ta tis tie;ally S:?eak.:.ng .. ( 16 . 56 j: 4 , ..., 7 ) 
The mean score i .n the A3 t est i n Februar , 1 D ~oas 
97 31 . ~h · 3 7~-t vr~ u • ;o at the 100% level ~ In :March ; 1 .... 39 the mean 
SCOl'e was 99 . 62 ·~th ec,:-; at the- perfect level . St.atistically 
spe rJcnc ' th s i s not a s i._.n - cant ' ffe r ence w ( 2 •. 1:: ·~ • ?.6 
80 ·3 , v:-' t~1. 7.4% a.., the perfect le .rel .. ·I!-.:.e merLYl score :tn 
atatisticallr , this i o no a sl~.Snif'icant diffe · nee . 
The I\rr 'test in Fe bruaY'y· , 1 ; ·.. had a mean e or- of 
72 . 59 with n.o one at t.."le perfect 1 e r.el . In r,·:a.rch , 1 93 the 
_ean s<:o_·~ vre.f3 6 v.ith 52% at the perfect level.. IS,!)eal i ng 
s ta .:.·· .:::tic a ll , this is not a signif"icant difference . 
The mean score i n the SD~. test i n FebruarL , 1930 1•.as 
23 .41 ·.dth 7 . 4~b a+ the perfect l eYel .. In J·.'I · .rch , 1"'3, the mean 
score was ,.... 8 . vrith 7~25& at the perfect level ~ S ati.et.ice.lly 
speakiq; , th · s i s not a significant -.. ifference .. ( 1 5 . 47~ 5 . 03 ) 
In the LDP te s t the mean score in Febr·ua.r;y· 1 >33 ·1as 
02 • 21 n.i t 1 3 . 7~; at the 1 .)w;.~ level ~ I l.'I::n ch , 1 ..... 3 ' the mean 
sc01e vrcts ... 7 . 92 1Iit_1 64;=-;' a t the pe_fect leveL . i stice.1ly 
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this i s not a significant difference . ( 15. 11_! 5 .45 ) 
Graph 4 shows the direction of the mean score i n 
each of the six tests, beginning with February, 1938 and 
carrying through to March, 1939 . It will be noted that. t..l1.e 
mean s cores in bo~~ the AP and ~ tests ascev~ from February 
to l~ay , de s cend fr om Hay to September, and ascend again from 
September to I·.'Iarch . The mean scores L"'l t.he other t es ts show 
an upward movement at all points ~ These other tests were· not 
e;iven in May, so no loss can be shown. from }1ay to September . 
Graph 5 shows the number of perfect scores, out of 
a poss i"ole 27 and 25, i n all t..h.e tests i n the Corrective 
Progr am , g iven i n Februar;y, 1938 , in May, 1938, in September , 
1938 , and in Harch, 1939 . It will be no ted that the pyramid 
representing the results of the }((arch testing is much higher 
than any other . 
A 3reat i mprovement has certainly been noted from 
February , 1938 to March, 1939 i n all of the fundamentals i n 
Arithmetic . In most cases it has been a steady and constant 
i mprovement in score . 
In February, 1938 , every child was in need of reme-
dial work i n most phases of the fundamentals . In additlon no 
one received 1 00~;S in both the All and A3 tests; in subtract.ion 
only two v1ere able to be excused from corrective work; in 
multiplication everyone was in need of remedial work; and in 
divis ion no pupil succeeded in attaining a perfect score in 
both processes . 
l02 
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Gra9h 4:- Showine the directions of the mean scol"es for all the 
tests in the Corrective Prot;rartl , e;iven in Februar y , 1938 , i n 11~ay , 
T93 B, in Septer12ber, r 38 , and in Har c; h , 1939 . This e;raph is based 
upon cla. ta of T.s.ble :YXXIII pac;e 100 . The key to the line s are: -
AP ~ A3 - - SP " " " · }'t? -·- SDP - .... - LDP - - --
Note: - Tests SP, l'··TP , SDP, ancl LDP were not g iven in ]~ay, 193<3 . 
27 
26 
25 
24 
23 
22 
21 
20 
19 
1'8 
17 
16 
15 
14 
t3 
12 
?1 
10 
9 
8 
7 
6 
5 
4 
3 
2 
Af 43 5P /Itt f!Jil ;,pf 
February 
1938 
May 
1938 
/IP !}3 SP /YJP 5Pf ).J)P /ffJ ;13 SfJ /lffJ .JJ)J._ J,pp 
September 
1938 
March 
1939 
Graph 5: - Showing the number of per f ec t scores , out of a 
possible total of 27 or 25, in all the tests in the 
1 4 
corrective program, given February, 1938, May , 1938, September, 
1938, and March, 1939. This graph is based upon data in 
Table XXXIII page 100 
In March, 1939 , 20 pupils, out of a possible 27 , 
received a perfect score in both the AP and A3 tests, two 
received a 100% score i n just the AP test , and tLhree received 
a score of 96 . 22 pupils received a perfect score in sub-
traction, while the other three received a score above 92 . In 
mult,ipl5cation 13 pupils received a perfect score , and nine 
pupils received scores above 92 . In short division 18 pupils 
received 1 .... 0%, while the other seven received 96 . In long 
d i vision 16 pupils received 100;'~ , and the other nine received 
a score above 92 . 
If a score of 90 were taken to be excused :from any 
further corrective work, every child , with the exception of 
three in multiplication , would be excused . In short, there 
would be no need for a special corrective program . The point 
would be to have enough review of the fundamentals to hold the 
children at the attained level . 
If a score of 100 were taken as a basis for excusing 
a pupil from more corrective work, 10 chilc.:tren would be excused 
from wor·k in every fund amen tal; five children would be excused 
from work in every fundamental but one; and five children would 
be excused from work in every fundamental but two . The other 
five children in the class cUd attain a perfect score in some 
fundamental process test, but more corrective and remedial work 
should be carried on to reach a higher stax1.dard of accuracy . 
In respect to time, the greatest amount of i mprovement 
( decrease in time ) is shown in the longest tests, the A3 and 
t 05 
LDF tests. Even ·when checking was emphasized these tests 
still showed a decrease in the length of time neces.sary to 
complete the test. The other tests varied slightly. At the 
end of the two year Corrective Program, a child could complete 
the test and could check all the examples in the same time or 
nearly the same time as it originally took him to complete 
the test~ 
If the 100% accuracy campaign is to be launched, 
certain principles should be followed. The facts in the 
rundamentals of Arithmetic are a small enough load to warrant 
them to be presented as drill material. These steps for the 
1 
drill technique, as adapted from Wilson, should be followe.d:- -
1. The meaning should at all times be clear and should 
come before drill. 
2. The steps should be organized logically e..nd should be 
taught step by step. 
3. The work should be properly motivated. 
4. Throughout any plan of drill, there should be constant 
checkups and reviews. 
Practical applications should be found for all of the 
fundamentals. 
2. Conclusions 
In answering the question 11 Has the time, and strength 
Wilson, G. M. "What Research Reveals on Proper Drill 
Content of Elementary Arithmetic" Mathematics Teacher 
28:477-483 August, 1935 
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spent on this Corrective and Remedial Program given g ood 
enough results to have been worthwhile?", the only logical 
answer is 11Yes". 
If the results of this study in the corrective field 
in the fundamentals of Arithmetic could foretell all that 
might be accomplished if a corrective program, or better a 
100% campaign, were continued e ach year, there would . be no 
need for the word 1 corrective 1 or the term 1 remedial 1 in 
the fundamentals of Arithmetic . 
From this study these. conclusions could be drawn:-
1. Improvement in scores can be expected after a short 
intensive program of corrective and remedial exercises. 
2. Cases of loss in scores shou~d be expected in some 
cases after a period of relaxation, such as a summer 
vacation. 
·3. More and further improvement in scores can be expected 
after a longer period, or a continued period, of corrective 
work. 
4. The first emphasis should be put on 100% accuracy in 
score . Improvement in time, or speed, should be emphasized 
only when 100% accuracy has been attained . Improvement in 
time can be more readily noticed in the long tests. 
5. Every child should be expected to check his work. 
Chance or careless errors can be tracked down. The t .otal 
time is usually increased if checking is emphasized, yet 
107 
the actual time for the comple ".ion. of the test is shor 4·er .. 
~he present wri er has assuned that the readers e ·e 
thor-oughly familiE!.r with the t;sr·)es of cor:t ect.ive teach ~ng 
11rocedures to gain 10 % accuracy in the fundamentals o 
1 i thme lc .• If the lay =reade_ s a.re not · cqua.i· ted wi th 
these procedures , they will find the1n i·_ such theses as : 
Soles 's , Diagnostic and Cor ec tlve },ea .... ures in Addition , 
a. dYE<. b ough 1s , Diagnosis of l'u.pi1 :S.erors -1- Arithnetie 
with £! view to CorrectiYe :ror1 cctrrie<'l Ql1 through the 
Cooperation of Teache~s . 
1 ' 
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APPENDIX A 
Showing copies of the tests used in this study, 
viz .~ Tests AP, A3, SP, MJ?; SDP, and LDP. 
Test A P 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC 
Addition Process Step Difficulties 
Score __ _ 
Time __ _ 
(Form 2. Cooperation of Edward Soles, Gertrude Hanley, and Dorothy Yarbrough) 
Name _________ Age ___ Grade ___ Bui lding _____ Ci ty ------
.._;o the Pupil: Add throughout this test • 
If you hesitate, place a check 
If you count, double check 
(~v'). ( v ) • 
Note time when you start _____ _ when you stop ____ _ 
Directions for Scoring: 
(a) 
6 8 
Ji .2. 
(e) 
2 
0 
7 
l 
0 
5 
_Q_ 
(l) 
3 5 
4 7 3 
4 6 8 
( s ) 
-~ 7 8 
9 6 
8 
7 0 
4 6 
--
7 
Each set counts for four points. The total score is 100. 
All parts of (a) must be correct to merit the five points. 
(b) (c) (d) 
4 2 
3 6 
2 4 
3 9 4 8 5 7 9 6 2 
2 
5 
6 
0 
5 9 7 8 0 8 0 _§_ _Q_ _i_ _Q_ 
(f) (g) (h) (i) ( j ) ( k) 
l 3 
l 0 2 l 3 l 5 0 l 3 3 2 0 
3 3 3 2 l 2 7 5 4 8 
5 6 2 3 2 l 4 0 2 0 l 3 l 
l 0 l 3 l 2 7 0 l 3 0 0 4 0 0 
-- --
(m) ( n) ( 0) (p) (q) (r) 
7'8 7 6 6 0 
. 6 4 9 8 7 8 
5 6 l 4 3 6 7 9 7 7 3 8 4 
2 2 7 2 9 2 9 8 9 4 6 5 5 
3 9 4 7 6 8 l 9 8 7 8 7 4 8 5 
( t ) ( u) ( v) (w) ( x) ( y) 
$7 6.4 5 
$5 6.5 4 8 1.8 7 
$1.2 0 $3.7 9 4 9.5 3 $ .l 7 5 8.4 6 $ .5 5 
.5 4 8.9 4 4- 4.8 6 5.3 7 5 6.5 8 5.3 9 
6.6 5 3.4 8 6 4.0 2 2.3 7 4 6.7 9 4.8 7 
9.5 0 .8 6 8 1.3 2 6.7 5 3 7.4 9 2.0 9 
2.1 7 3.9 5 4 4.0 5 4.8 6 8 8.0 0 9.7 5 
Copyright, 1938 by Guy M. Wilson. All rights reserved. 
Test A-3 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITillJETIC 
Addition Related Decade Facts to 39 + 9. 
Name Age Grade Building City 
--------------- -------- ------- ~------- ---------------------
To the Pupil: In this test you are to add. 
Place sums, without counting. 
If you hesitate, check (~). If you count. double check (v~). 
Part I, 100 Facts: 
-----
31 + 3 = 
23 + 4 = 
31 + 9 = 
14 + 4 = 
34 + 0-=-
29 + 0 = 
38 + 6 = 
19 + 6 = 
16 + 1 =-
23 + 0 = 
32 + 7 = 
28 + 3 = 
26 + 0= 
31 + 8 = 
26 + 8 = 
10 + 2 = 
39 + 9-= 
33 + 2:: 
25 + 5:: 
38 + 3 = 
28 + 9 = 
29 + 6 = 
28 + 2= 
26 + 2= 
35 + 8 = 
23 + 6-= 
32 + 9-= 
13 ~ 5 = 
19 + 0-:: 
10 + 6:: 
18 + 8 = 
32 + 2 = 
27 + 7 = 
12 + 2-= 
Part II, 100 Facts: 
---
27 + 6 = 
19 + 7 = 
24 + 1 = 
25 + 9 = 
· -- 13 + 1 ~ 
21 + 2:: 
32 + 3 = 
27 + 5 = 
13 + 7 = 
3 6 + 7 .:::. 
14 + 6:: 
22 + 4 =-
12 + 1 = 
29 + 4 = 
34 + 7 = 
36 + 9.:: 
34 -t- 4 =-
23 + 5 = 
14 + 2 :: 
37 + 1 = 
32 + 5 = 
Copyr i ght, 1936 
12 + 4 = 
32 + 0::: 
30 + 4= 
16 + 3= 
36 + 3= 
10 + 0= 
11 + 9= 
24 + 0= 
22 + 2= 
16 + 8= 
11 + 6= 
25 + 0:: 
13 + 2 = 
19 + 8-= 
31 + 2 = 
38 + 7: 
25 + 6 = 
21 + 6= 
34 + 5 = 
11 + 4 = 
34 + 3 = 
36 + 8 = 
39 + 2 = 
31 + 0 =-
20 + 5 ::: 
23 + 3 = 
21 + 9 = 
2 8 + 8 = 
35 + 5=-
14 + 9 -= 
20 + 9:: 
23 + 8= 
23 + 2= 
18 + 4= 
32 + 1= 
12 + 6= 
19 + 9-= 
15 + 2= 
14 + 8= 
32 + 6-::-
10 + 9-.:: 
20 + 6= 
10 + 4= 
36 +- 6 = 
35 + 4= 
28 + 7 = 
21 + 1 =-
12 + 0= 
10 + 8 = 
2 8 + 6 =-
10 + 5 = 
22 + 5 = 
10 + 3 = 
38 + 5 =-
30 + 7 = 
24 + 5 = 
11 + 5 = 
13 + 9 = 
39 + 5 = 
28 + 1 = 
32 + 2 =-
18 + 0 = 
31 + 5= 
15 + o: 
15 .... 6:: 
33 + 4= 
27 + 2 = 
23 + 7-.:: 
22 + 9 = 
16 + 0 = 
33 + 1 = 
39 + 7 = 
Part I score 
15 4- 5= 
24 + 9:: 
17 + 5:: 
27 + 3= 
16 + 7:: 
39 + 1= 
16 + 5= 
20 + 7= 
35 + 2""' 
23 + 9= 
11 + 8.:: 
34 -t 9 = 
26 + 3= 
20 + 3= 
38 + 9::: 
18 + 5= 
time -------~----
30 +t- 2 = 
27 + 9 = 
24 + 7 = 
17+ 1 =: 
18 + 2 = 
24 ' + 3 = 
39 + 3 =-
17 + 7 = 
26 + 1 =-
38 + 2-
19 + 1 = 
37 + 3 = 
35 + 3 = 
39 + 4 = 
29 + 8 = 
25 + 7 = 
17 + 0 = 
17+4=-
25 + 8 = 
18 + 7 = 
32 + 8 = 
(Other side) 
by Guy M. Wilson All ri&hts reserved 
11 + 2= 23 + 1: 15 -t- 1= 30 + 0= 16 + 2= 22 + 1= 
29 + 9= 16 + 4= 28 + 0= 34-+ 6= 33 + 3-= 34 + 8= 
16 + 9= 17 + 3= 29+ 3= 32 + 4= 20 + 0= 34 + 1= 
31 + 1= 35 + 6= 15 + 4= 17 + 8= 27 + 1= 37 + 8= 
2.5 +- 3= 31 + 6= 33 + 6-= 11 + 7= 
30 + 8= 26 + 5= 36 + 0= 12 + 9= Part II score ~ 
36 + 1-= 14 + 1= 35 + 7= 25 + 1= time 
Par-t III, 100 Facts: 
18 + 1= 12 + 7 = 37 + 9= 35 + 1=-
17 + 9::. 37 + 5= 12 + 8= 17 + 6= 33 + 9= 30 + 5= 
30 + 9= 26 + 4= 13 + 0= 29 + 1= 27 + 0= 11 + 0= 
31 + 4= 24 + 4= 38 + 0= 21 + 7= 18 + 9= 19 + 2 = 
36 + 4= 18 + 6= 20 + 2= 24 + 6= 29 + 2= 13 + 6= 
37 + 0= 27 + 8= 18 + 3: 12 + 3= 26 + 7= 29 + 7= 
20 + 8= 24 + 8= 15 + 7= 16 + 6= 14 + 5-= 33 + 7= 
13 + 8= 19 + 3=- 28 + 4= 38 + 8 = 21 + 3= 21 + 8= 
22-+ 3= 20 + 4= 38 + 4= 14 + 7= 15 + 8= 31 + 7= 
30 + 1= 15 + 3= 27 + 4= 19 + 5 = 33 + 5= 37 + 6= 
33 + 8= 36 -t- 5= 35 + 9=- 38 + 1 = 37 + 7=- 26 + 9= 
14 + 3= 17 + 2= 10 + 1= 28 + 5= 11 + 3= 15 + 9= 
22 + 8= 29 -t- 5= 19 + 4=- 35 + o= 22 + 6=- 25 + 4= 
21 + o= 39 + 8= 37 + o= 33 + o=- 13 + 3= 39 + 6= 
12-+ 5= 13 + 4= 21 + 4= 22 + 7 = 36 + 2= 24 + 2= 
20-+ 1= 21 + 5= 26-+ 6= 37 + 2 = 10 + 7= 11 + 1= 
39-+ o= 25 + 2 = 30 + 0 =- 22 + o= 30 .... 6= 14 + o= 
Part III 
score 
time 
Score Any score less than 100 calls for corrective work. Find your errors and card 
the facts missed. 
Time If the time is too long it indicates unsatisfactory habits of work. For this 
test, the t:ixnA should not be greater than: 
14 minutes in e;rade 3· better if only 10 minutes. '-~ I 12 minutes in grade 4· better if only 8 minutes. I 10 minutes in e;rade 5· I better if only 6 minutes. 
10 minutes in e;rade 6· I better if only 6 minutes. 
Test S P 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC 
Subtraction Process Step Difficulties 
Name Age Grade Building City 
---------------- ------- ------- ·--------- -------------·------
To the Pupil: Subtract in this test • 
..... 
(a) 
(c) 
If you hesitate, place a check (~). 
If you count , double check (~J) . 
Note time when you start ___ _ 
8 7 9 5 8 7 9 7 6 9 
..:J__Q__L_Q__§__L__§__J__!L_§_ 
6 7 8 3 7 3 7 8 6 4 5 8 9 8 4 2 5 
5 1 4 2 6 2 2 6 3 2 3 1 5 8 3 2 5 
when you stop ___ _ 
(b) 
10 14 17 10 13 15 12 11 13 
6 5 8 4 5 7 3 2 7 
(d) 
8 4 7 3 6 9 2 1 3 2 2 1 1 3 3 
3 4 3 3 6 6 2 9 g 7 7 6 6 
(e) (f) (g) (h) (i) (j) (k) 
1 1 8 9 7 5 5 8 4 2 8 2 7 1 5 6 0 0 3 4 5 4 4 8 2 9 
4 5 3 3 0 0 9 1 2 0 2 3 6 1 4 0 0 9 1 6 5 7 
(1) (m) (n) (o) (p) ( q) (r) 
9 2 6 1 5 3 4 1 1 4 0 0 4 7 0 0 7 8 4 9 1 5 0 9 8 1 4 9 1 
4 7 8 0 2 1 8 6 1 2 5 4 1 4 3 2 1 g 9 1 8 0 2 0 8 4 3 
~ 
(s) ( t) (u) (v) (w) (x) (y) 
~·-
1 3 0 2 1 2 7 6 $5.0 0 <!1· 5 y,; 5.4 0 $8.1 0 ;f. 2 0, 5.1 0 ~?1 4.0 0 
8 0 4 8 9 7 1.5 1 4 
-
2.2 5 5.9 8 1 7.0 5 9.9 8 
The score is the number right times 4. Score 
------
Time 
----------------
CopYright, 1936 by Guy M. Wilson All rights reserved 
Test M P 
Name 
THE WILSON INVENTORY AND DIAGNOS TIC TESTS 
IN ARITIDIJETIC 
Multiplication Process Step Difficulties 
-------
Age Grade Building City 
---- ---- ·----- ----------
To the Pupil: In this test, multiply. 
If you hesitate, place a check (~ ). 
If you .count or say the tables, double check(~~) • 
• Note time when you start : when you finish 
-------- --------
(a) (b) (c) (d) 
8 7 4 2 6 ? 3 2 8 6 dh 3.6 5 5 0 1 (~~ 8.0 5 ;;;> 6 3 9 7 4 5 3 3 4 7 6 6 7 
- - - - - - - - - -
(e) (f) (g) (h) 
6 4 7 4 1 3 9 0 8 1 (:1 , 7.4 0 $5.9 0 <1'. 7 0 0.95 '~~; v 
0 5 8 4 1 4 2 3 9 8 6 1 0 4 
- - - - - - - - - -
(i) ( j) (k) (1) (m) (n) 
7 1 3 6 2 9 3 9 2 9 3 ~h 7 3 0 Y. • 
1 7 2 1 4 7 5 6 8 9 2 9 
- -
- -
(o) (p) (q) (r) (s) (t) 
8 9 6 6 9 3 4 4 5 1 5 4 7 0 8 1 $ 6 8 0 .• 
8 3 6 0 0 3 0 8 2 7 0 5 0 9 1 2 0 
---(u) • (v) (w) (x) (y) 
~- 9 1 5 5 0 6 8 3 0 2 1 7 8 4 8 4 2 
5 0 4 1 5 9 8 0 5 3 6 7 2 1 0 0 
The score is the number right times 4. Score 
-------------------
Time 
---------------------Copyright, 1936' by Guy M. Wilson All rights reserved 
Test S D P 
THE WILSON INVENTORY AND DIAGNOSTIC TESTS 
IN ARITHMETIC 
Short Division Process Step Difficulties 
Name Age Grade Building City 
-------------- ------- ------ ~-------- ------------------
To the Pupil: This is a test in short division. 
If you hesitate, place a check (~). 
If you count or say tables, double check (vv). 
Note time when you start ____ : when you f.inish ___ _ 
Dividet 
(a) (b) 
9 ) 3 6 5) 4 5 9) 8 1 6) 2 4 9) 2 7 5) 4 9 81"7" 4) 3 7 
8) 7 2 3H; 1 5 9 ) 4 5 2) 1 6 9) 0 7) 3 6) 2 0 
(c) (d) (e) (f) (g) 
6) 3 0 6 9) 5 4 ~ 7) 4 ~ 7 3) 9 6 4 5)~ 1 5 2. 
(h) (i) (j) (k) (1) 
8) 4 0 9 7) 1 6 1 9) 6 4 8 8) 6 5 8 4 4) 9 9 4 
(m) (n) (o) (p) (q) 
2) 2 3 2 7) 6 3 1 6) 3 6 0 4 2 4) 2 8 0 1 2 8) 4 8 0 8 
(r) (s) (t) (u) (v) 
4)1! 0 1 6 3) 1 3 8 2 7 7) 4 7 9 7 8 5 ) ~~2 5 5.1 0 4) 6 4 0 1 4 
-~ (x) (y) 
6)1680~6 7) 2 8 0 3 8) 6 4 0 2 
The score is the number right times 4. Score 
--------------------Time 
--------------------
Copyright, 1936 by Guy M. Wilson All rights reserved 
THE WILSON INVENTORY AND DIAGNOST IC TES TS 
I N ARITHMETIC 
Tes t L D P Long Division Proc e ss Step Difficult i es 
Name, ______________ _ Age ____ Grade _______ Building _________ Ci t y-------------
To the Pupil: 
3 0) $ 6 . 90 
(a ) 
2 8 ) 3 9 2 
(f) 
This is a te st i n ~ d i v ision . 
If at any point y ou do n ot know what to do, pl ace a check (v ) and try 
to not e the r eas on. When t he t e st i s ove r, get your teacher to he l p 
y ou on t he points that bothere d. 
Note t i me when you st a r t ______ __ ; when you f ini sh ____ _ 
3 2 ) 3 8 7 2 5 1 ) 5 6 9 3 2 1 ) 6 7 4 9 5 2 ) 1 1 9 8 
(b) (c) (d) (e ) 
6 1 ) 1 9 7 4 4 5 )$ 3 1. 50 9 1 ) 3 9 1 5 4 2 ) 1 0 0 8 
(g ) (h ) (i) (j) 
6 3 ) 2 3 9 4 5 9 ) 1 3 5 7 111 ) 8 9 9 1 131 ) 2 7 5 l 7 4 ) 2 7 4 0 
(k ) ( 1) (m) (n) (o) 
1 4 )$ 8 . 4 0 4 7 ) 4 3 0 0 8 3 ) 7636 0 7 0 ) 1 7 4 0 9 8 ) 9 0 1 6 
(p) (q) (r) (s) ( ~ ) 
• 
--~ 3 ) 3 3 5 8 1122 )135762 3 2 ) $ 177 .00 2 6 h 8 4 6 0 4 5 ) 3 5 5 5 
(u ) (v) (w) (x) (y) 
• · 
The s core is the number right time s 4. Score ____________ _ 
Time ______________ __ 
Copyright, 1936 by Guy M. Wils on All rights res e rved 
Analysis of Errors 
For each error made in the test , there should be a tally entered in the right place on this 
plan. 
l. 
2. 
3. 
4. 
5. 
6 . 
7. 
8 . 
9. 
10. 
u. 
12. 
13. 
15. 
16. 
17. 
18 . 
19. 
20. 
21. 
22. 
23. 
Division process not lmown 1 or not kept 24. 
in mind, general confusion. 
Division incomplete, all figures of 25. 
Zero omitted between figures 
of quotient. 
Zero omitted at end of .-
dividend not used. quotient. ~---
Zero within dividend ignored. tlf __ _ Division facts not lmown (table facts) 2,6. 
Bringing down figures, two figures 27 . 
brought down, only one needed. 28. 
Bringing down figures , failure to 
bring down next fi gure. 29. 
Bringing down figures, wrong figure 30. 
brought down. 
Bring ing down figur e s, dividend 31. 
figure brought down a second time. 
Bringing down figures, annexing zero 32. 
or needed figure to dividend, then 
bringing down. 33. 
Divisor put as quotient in answer 
Quotient figure too small 34 . 
Quotient figure too large 35. 
Quotient figure put over wrong 
dividend figure 36. 
Quotient, wrong figure in quotient, 
but right mult iplier used. 37. 
Quotient , putting any figure in 
quotient, but making last product 38. 
equal last p a rtial dividend. 
Quotient, not obtaining l a st quotient 39 . 
figure . 
Quotient , last figure when zero, 40. 
not set down. 
Partial dividend, larger than divisor, 41. 
used, giving an extra figure in quotient.--
Remainder, failure to subtract to get 42. 
fina l r ema inder. 
Remainder, not expressed in answer. 43 . 
Remainde r, extra figure put in remainder. __ __ 
Rema inder, expressing remainder as frac- 44. 
tion and not reducing. 45. 
Remainde r, not using a final zero, which 46. 
forms part of remainder. 
Remainder, larger than divisor. 
Final zero in dividend ignored. ____ _ 
Confused by dollar sign and 
decimal point. 
Inability to check the answer. 
Subtraction facts 0 to 9 (no 
borrowing). 
Subtraction facts 10 - 19 
(borrowing) • 
Decreasing next figure, 
although no borrowing. 
Not decreasing next figure 
for one borrowed. 
Borrowing when unnecessary. 
Not completing final (left 
hand) subtraction. 
Nultiplication facts, no 
carrying (other than 0). 
Multiplication eM'ors , when 
zero is involved. 
Multiplication errors, with 
carrying . 
Failure to carry in multi-
plying. 
Multiplication, carrying 
when there i ~ none to carry. 
Repeating parts of multi-
plica tion table. 
Not completing multiplication 
missing one figure. 
Correct figure in quotient, 
but not used in ~ultiplying . 
.-.-
Score Any score le~s than 100 calls for corrective work. Find your errors and card tiP~ 
facts missed. 
Time If the time is too long it indicates unsatisfactory habits of work. For this 
test, the time should not be greater than: 
40 minutes in grade 5. J better if only 20 minutes. 
30 minutes in grade 6; better if only 20 minutes. 
20 minutes in grade 7· J better if only 15 minutes. 
18 minutes in grade 8; better if only 12 minutes. 
